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l. INTRODUCTION

Cheminova A/S (Cheminova) is respectfully submitting these comments on the draft
preiminary risk assessments for malathion prepared by EPA’s Hedth Effects Divison
(HED) and the Environmentd Fate and Effects Divison (EFED).

Cheminova has along track record of compliance with all federd testing, labding,
peckaging, and formulation requirements for maathion and its other pesticide products
Over the past saverd years, Cheminova has conducted and submitted many sudiesto fully
define the toxiaty and environmentd behavior of mdahion. These dudieshavedl bean
submitted to the Office of Pesticide Programs in accordance with EPA’s schedule for deta
submisson to support the reregigration of Cheminova stechnicd maathion.

These comments provide EPA with additiond informeation about maathion and its supported
usepatens. Thisadditiond information should engble the Agency to conduct amore
accurate assessment of any potentia risks to human hedth, non-target species, and the
environment then is presented in the draft HED and EFED prdiminary risk assessments.

Fndly, Cheminova adopts and incorporates by reference in these comments the document
entitled, “A Scence-Based, Workable Framework for Implementing the Food Quality
Protection Act” (Implementation Working Group (IWG), June 1998), which the IWG has
submitted to EPA.

. CHEMINOVA’'SCOMMENTS ON ERRORS
Cheminova hasidentified the fallowing erorsin EPA’s draft prdiminary risk assessments

A. ERRORSIN THE DOCUMENT ENTITLED “ CANCER ASSESSMENT DOCUMENT:
EVALUATION OF THE CARCINOGENIC POTENTIAL OF MALATHION” DATED FEBRUARY 2,
2000

In the Executive Summary, pageiv, 2nd paragreph: EPA references“ Attachment 1.
Because the attachments are not numbered (and the firgt of the documents does not
mention maaoxon), it is undear which document EPA isreferring to. Cheminova
requests that when EPA revises this document, the references to atachments are clearer.

In the Executive Summary, page Vv, fird paragraph: Thelast sentence of this paragraph
datesthat “...and tumors of the nasd mucosaa 6000 ppm, ....nesd tumorswere dso
Sseen a 12,000 ppm..." The use of the word tumorsisincorrect because only one tumor
was sen infemderas a each doselevd. Cheminova requests that when EPA revises
this document, this Satement is corrected o thet it accuratdly reflects the results of the

sudy.
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Thereisno “page4” in the document provided to Cheminova. It gppearsthat thisisa
pagination eror rather than apage missing from the documert.

Page 28, fird paragraph, line 7. EPA datesthat “For cholinesterase inhibition, the

overdl NOAEL was 50 ppm and the LOAEL was 5000 ppm...” in the subchronic
inhelation toxidty Sudy inthera. However, basad on datigicdly sgnificant inhibition,
5000 ppm was adear NOAEL and 20,000 ppm was the LOAEL for brain cholinesterase
inhibition in this Sudly.

Page 28, second paragraph, line 7 from the bottom:  EPA dates that the subchronic
inhalation sudy did not esablished aNOAEL for plasmaand RBC cholinesterase
inhibition. However, basad on gatidicdly sgnificant inhibition, adear NOAEL of 0.1
mg/L was established for biood and brain cholinesterase inhibition in this study.

Page 29, fird paragraph, lagt sentence: EPA datesthat “Based on the re-assessment of
the nasdl tissues, for maes, the NOAEL was 100/50 ppm and the LOAEL was 500 ppm
based on non-neopladtic lesons of the nasd mucosa; aNOAEL was not identified for
femdes’ in the maahion chronic toxidty/oncogeniaty sudy intherat. However, the
peer review of the nasdl tissues conducted by Dr. Svenberg (MRID #44782301)
conduded that the NOAEL for toxicity in therat nose, for both sexes, was 500 ppm.
Therefore, EPA’ s Satement iswrong and needs to be corrected.

. ERRORSIN THE DOCUMENT ENTITLED “ M ALATHION TOXICOLOGY CHAPTER OF THE
REREGISTRATION ELIGIBILITY DOCUMENT (RED)” DATEDMARCH 24, 1998

Table 1 identifies the requirements for subchronic and chronic dog toxicity Sudiesas
being stidfied. However, the HIARC reports are requiring additiond testing. EPA
neads to darify this requirement.

Table 1 identifies the requirement for subchronic inhdation toxicity in therat to be
sisfied. However, the HIARC documents are requiring anew sudy. EPA should
daify thisrequirement.

On page 8, second paragraph, line 2 the maathion purity should be 96.4%, not 97.1%.
. ERRORSIN THE DOCUMENT ENTITLED “ MALATHION : REVISED NOAEL FOR

DERIVATION OF THE CHRONIC REFERENCE DOSE- REPORT OF THE HAZARD
| DENTIFICATION ASSESSMENT REVIEW COMMITTEE” DATED NOVEMBER 1, 1999

Page 2, paragraph 2, line 2. the mdathion purity should be 96.4%, not 97.1%. In
addition, the mid dose levd should be 6000 ppm, not 600 ppm.
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Page 2, Paragraph 4, lines2 and 3: the dose levels ligted in parentheses should be 100
ppm for 1 to 16 weeks and 50 ppm for 18 to 102 weeks.

. ERRORSIN THE DOCUMENT ENTITLED “ MALATHION REEVALUATION: REPORT OF
THE HAZARD | DENTIFICATION ASSESSMENT REVIEW COMMITTEE” DATED DECEMBER
22,1998

On page 4, the fourth line from the bottom of the page: the sentence should reed “ ... .the
acute neurotoxicity study in rats (NOEL = 1000 mg/kg, LOEL = 2000 mg/kg)...” not
“1000 mg/kg/day” and 2000 mg/k.”

Onpage5, in Quedion 3: thefird sentence should reed “ .. .asngle intrgperitonid dose
aslow as50 mg/kginthera...”, not “50 mg/kg/day”.

On page 9, 6th paragraph, line 5: The purity of maathion should 96.4%, not 97.1%.

Page 20, DER #8. The guiddine referenced for an acute ddayed neurotoxicity study
should be 81-7, not 83-3.

Page 21, DER #14: The guiddine referenced should be 84-2, not 82-2.
Page 21, DER #15: The guiddine referenced should be 84-2b, not 82-2b.

Page 21, Document #2, line 3: The guiddine referenced should be 83-2, not 830-2. In
addition, theword “ice’ at the end of the third line should be “mice’.

Page 21, Document #2, line 4: Theword “madaxon” should be “maaoxon”.

. ERRORSIN THE DOCUMENT ENTITLED “ M ALATHION REEVALUATION: REPORT OF
THE HAZARD | DENTIFICATION ASSESSMENT REVIEW COMMITTEE” DATED DECEMBER
17, 1997

Thetop of thefirg page of this document should reed “ATTACHMENT 2 HIARC
Report of 12/17/97" not “HIAR”

Page 51, Section B: the mdathion purity should be 96.4%, not 97.1% and the mid dose
level was 6000 ppm, not 600 ppm.

Page 52, third paragraph, fifth line: the purity should be 96.4%, nat 97.1%.
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Page 54, under Dose and Endpoint for Risk Assessment: theword “plasma’ should be
ddeted from the firgt sentence because there was no datidicaly or biologicaly
sgnificant inhibition of plasma chalinesterase for maes or femdesin the 300 ppm dose
group in the 21-day rabbit dermd toxidty study.

. ERRORSIN THE DOCUMENT ENTITLED “ MALATHION: OCCUPATIONAL AND

RESIDENTIAL EXPOSURE AND RISK ASSESSMENT FOR THE RED DOCUMENT” DATED
SEPTEMBER 16, 1999

In Table 6, under scenario 1c (mixing/loading liquids for arblagt Jorayer) of the 999 risk
assesanent, the dermd unit exposureisliged as 0.23 mg/lb ai. for the “gloves’ scenario
(gpplicableto “ag ditrus’ and “ornamentas’ only). However, the correct dermd unit
expoureis 0.023 mg/lb ai. for thisscenario. Thus, thereisa 10-fald error in the dermd
expoaure caeulations for this scenario. Cheminova requests that EPA correct thiserror
and gpply the PPE assumptions condgently in this and every scenario.

On page 39 of the occupationd risk assessment, the abbreviation “LADD; " isused to
refer to the internd lifetime average dally dosein the second formula. However, the
previous formula and the explanation for the second formula use the adbreviation
“LADD,,." Cheminovarequeststhat EPA address thisinconsstency of notation.

EPA isnat conggent in how many ggnificant figures it presantsits exposure
cdculations. Itisnot gopropriate to present exposure estimates to a degree of precison
thet is not associated with the inputs thet went into generating the esimates. For
example, unit exposures are Spedified to two Sgnificant figures, 0 the associated
exposure estimates should not contain more than two sgnificant figures Cheminova
recommends that EPA revise the caculaions to presant only two sgnificant figures.

In the text, numbers are frequently presented in aform of saentific notation thet is
incorrect. In Spreadsheets, the custom isto present the number 0.000001 as 1E-06. This
format is recognizable and undergood in numericd tables by the reader. However, inthe
2/00 text, EPA presents the number 0.000001 as 1.0e®. This presentation isincorrect.
Thelower case €’ refersto the exponentid function in mathemdtics. Inthetext, EPA
should use the format 1E-6. Cheminova recommends thet the revised risk assessment
indude only properly recognized versons of scientific notation.

. ERRORSIN THE DOCUMENT ENTITLED “ EFED RED CHAPTER FOR MALATHION”

Cheminova bdieves that EFED has ingppropriatey extrgpolated information obtained
from the use of maahion in the ball weevil and Medfly eradication programs, and adult
mosquito contral (ahuman hedth use) for conducting its environmentd risk assessments
Cheminova does not consder these programs to be representative of typicd agriculturd
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practice; these uses are pedid programs directed by government agendies that indude
use patterns (generd areagpplicationsusing ULV formulations) that are not
representative of generd agriculturd practices Cheminovabdievesthat it is
ingppropriate for EPA to draw generd condusions from these specid uses about the
potentid for maathion to contaminate ground water, surface waters, and drinking water
from typicd agriculturd uses. Rather, EPA should conduct risk assessments for each of
these specid programs separate from typicd agriculturd uses

EFED has conducted its ecologica risk assessment usng ause rate for cotton thet
includes up to 25 gpplications per year. Cheminova notes that the 25 gpplications per
year areinduded on labd s to acoommodate the boll weevil eradication program. Typica
agriculturd use of maathion indudes no more than 8 gpplications per year (3 early
Season and up to 5 late season gpplications). USDA notesthat after the boll weevil is
eradicated, the use of dl insadticides (induding malathion) on cotton will be reduced to
three or fewer gpplications per year. Cheminova bdievesthat EFED should conduct an
ecological risk assessment basad on how madathion istypicaly ussd in generd

agriculture rether then for a use pettern meant for the boll weevil eradication program and
bdievesthat EFED should work with USDA concerning potentia risks assodiated with
the Ball Weevil eradication program.

On page 6 of the EFED chepter, EFED datesthat dl technica maathion produced in the
U.S ismanufactured by Cheminova This datement isinaccurate. Cheminova does not
produce any technica mdahioninthe U.S, it is produced in Denmark and shipped to
theU.S.

Page 8 of the EFED chapter isablank page

Cheminova confirms that it holds one Federd regidration of amixture formulaion of
malathion and methoxychlor (EPA Regidration No. 67760-2). However, this
formulation is not currently marketed or sold in the United States

Cheminovabdieves that risk assessments should only be performed for the use petterns
being supported for reregistration. Oncethefind RED isissued, EPA should take
gopropriate Sepsto assure that product labeling is amended to reflect only those use
patterns approved for reregidration.

Thefallowing cropsare not liged in EFED’ s Table 1: Brussd sprouts, cartaloupe,
cauliflower, collards, kae, kohlrabi, peppermint, and trefoil. Cheminova assumesthat
cantaoupeis covered by mdons. According to the resdue chemidry section of EPA’s
document, the maximum supportable use rates for these crops, based on available resdue
data, are 1.25, 1.0, 1.25, 1.25, 1.25, 1.25, 0.94, and 1.25 Ibs a/A, respectively.
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InTable 1, EFED haswritten “pepper and soearmint”. Cheminova assumes that EFED
means*“ peppermint and pearmint”. Thisis eadly mistaken to mean peppersrather than
peppermint. EPA should daify this point.

InTable 1, EFED ligs amaximum gpplication rate of 1.25 Ibsal/A for chayote root and
chayotefruit. However, according to the resdue chemidry section of EPA’ s document,
the maximum suppartable use rate, based on avallable resdue data, is 1.5 Ibsal/A.

In Table 1, EFED ligs amaximum gpplication rate of 0.94 Ibsal/A for mushrooms
However, according to the resdue chemidry section of EPA’ s document, the maximum
supportable use rate, based on available resdue data, is 1.7 Ibs al/A.

InTable 1, EFED ligsamaximum goplication rate of 1.0 Ibsal/A for squash. However,
according to the resdue chemidry section of EPA’s document, the maximum supporteble
use rate, based on available resdue data, is 1.0 Ibs a/A for winter squash and 1.838 Ibs
a/A for summer squash.

InTable 1, EFED ligs amaximum gpplication rate of 1.25 lbsal/A for sweet potatoes
However, according to the residue chemidry section of EPA’ s document, the maximum
supportable use rate, based on available resdue data, is 1.56 [bs a/A.

EFED induded the use of mdathion on ornamenta lawns, turf, and galf courses. As
noted inits March 10, 1998, Idtter to EPA, Cheminovais not supporting this use for
reregigration. Thus, EPA should ddeethisusefromitsrisk assessments.

In its description of the environmentd fate of maathion, EFED comparesthe resuilts of
regisrant submitted guiddine udies to results from sudies obtained from the open
literature. EFED presents the informetion from the open literature in such away thet it
gopearsto give equd weight to the results from the open literature dudies. Cheminova
bdievesthat the regidrant-submitted, guiddine sudies, conducted in compliance with
Good Laboratory Practices and conducted with Cheminova stest materid, should be
given much more weght then sudies from the open literature. If EFED wantsto indude
information from the open literature, it should fully evauate these dudies, provide data
evauation records for these Sudies, identify discrepancies and ambiguities and seek to
diminate them by fallow up with the Sudy authors, determine the availability of
underlying raw data, and indude a discusson of the problems and uncertainties
assodated with these dudieslike it does with the registrant submitted sudies

Inits discusson about Soray drift on page 26, EFED indicated that in 1998 it planned to
completeits evauation of the gudies conducted and submitted by the Spray Drift Task
Force. If EFED has completed thisreview, it should update this section of the document.
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In the Pesticide Roat Zone Modd (PRZM) files provided by EFED to Cheminova, two
errors were found for the ditrus scenario. Fird, there was an application date of June 31%
for each year in the scenario. The date was changed to June 30", but the findl resuit for
the soenario was unchanged. Additiondly, the value for the K, was not entered
correctly. The correct vaueis 151 mi/g, but PRZM was reading the vdue as 15 mi/gin
the EPA scenario. These errors should be corrected.

EFED daesthat mdathion has been implicated in numerous fish kill incidents over its
five decades of use. EFED needsto provide references for this satement. Furthermore,
if the references cited by EFED do not demondirate that maathion isthe cause of these
incidences, then EFED should not dite these references

1. CARCINOGENICITY CLASSFICATION FOR MALATHION

Cheminova A/S (Cheminova) disagrees with the condusion of EPA’s Cancer Assessment
Review Committee (CARC) that mdathion should be dassfied asa*likdy humen
carcnogen” (USEPA, 2000). That dassfication was based primarily on onerat sudy in
which the gudy pathologist originaly diagnosad trestment-rdated liver tumorsin femderats

a dosssthat CARC did not condder to be excessve. A recently completed rediagnosisby a
Pathology Working Group (PWG) resuited in Sgnificant changesin these diagnoses, the

study pathologist was amember of the PWG and agread with the new diagnoses. Based on
these rediagnoses and sgnificant deficdendiesin other agpects of the CARC review,
Cheminova condudes asfalows

CARC sdasdfication of maathion asa“likdy human cardnogen” is saietificaly
unsupporteble

Even in the absence of the new PWG information, CARC' s we ght- of-the-evidence
evauation is not gppropriate; and

Thetotad weight of saentific evidence dearly dictates dassfication of mdathion as
“unlikely to be carcinogenic to humans”

A. NEw PaTHOLOGY WORKING GROUP REVIEW
1. Reaults

After reviewing the CARC Cancar Assessment Document and seeing the importance CARC
was pladng on the femderat liver tumorsin the 1996 mdathion chronic toxidity/

oncogenicity sudy (Day, 1996a MRID 43942901), Cheminova decided to seek anore
complete review of the didesin question. Asrequired by PR Natice 94-5 (August 24, 1994),
the new review consgsted of two seps. Both of these geps were conducted in full
compliance with the procedures described in PR Notice 94-5.
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Hrd, Cheminova requested a pathology peer review of dl liver dides from femde 344 rats
from the Sudy by apear review pathologis (PRP), Dr. William Busey of Experimental
Pethology Laboratories, Inc. The peer review was conducted on March 14, 2000, a
Huntingdon Life Sciences (HLS), the laboratory that performed the Sudy, in East Millstone,
New Jersey. Dr. Henry Bolte, the origind study pethologist (SP), was present during Dr.
Busey'sreview.

Second, a Pathology Working Group (PWG) congding of Drs. Jary Hardisty (Chair), Peul
Hildebrandt, Robert Garman, and Michad Elwdl, dong with Drs. Busey and Bolte, was
convened on March 15, 2000, at HLS. EPA was invited to attend the PWG but decided not
to send arepresentative.

The PWG examined dl liver dides cortaining sections previoudy diagnosed by the SP or the
PRP asindicating hepatocdlular carcinoma, adenomaor non-neoplagtic praliferative lesons
of various degrees of seveity (i.e, fod of cdlular dteration and/or hypertrophy/

hyperplaga). All dideswere coded s0 that the PWG was blinded to the trestment groups.
The PWG diagnoses were unanimous with regard to every dide but one. The exoegption was
thet for one animd, one PG pathologist believed thet the liver contained a hepatocdlular
adenoma, while the ather four believed it was an area of hepatocdlular dteration (anon
neoplagtic leson). No changes in diagnoses were made after the dides were decoded.
Cheminova submitted the PWG’ sreport to EPA on March 20, 2000 (Hardisty, 2000).

The reaults of the PWG evauation compared with the origind diagnoses by the SPare
shown below in Table 1. In that table, the SP tumor incidence vaues (percant) are expressd
intwoways 1) intermsof thetotal number of animasin each treetment group (as done by
the PWG), and 2) in terms of the number of animds surviving a the time of gppearance of
the firg tumor as presanted in the CARC assesament (vauesin parentheses). Cheminova
bdievesit isimportant to express the origind maathion tumor incidence datalin teems of the
total number of animds per trestment group to dlow proper comparison with the PWG data
and with higtoricd control deta
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Tablel. Incidenceof Liver Tumorsin Female Rats Before and After PWG Review?

Dose L evels (ppm)

Tumor Type 0 100/50 500 6,000 12,000

SP | PWG SP PWG SP PWG SP PWG SP PWG
Number of 55 55 55 70
Animals VL0 g | B @ | 2| @] ® | |
Hepatocellular
Adenoma 0 0 1 1 1 2 0 3 5
Hepatocellular
Carcinoma 0 0 1 0 1 0 0 0 3 0
Combined 0 0 2 1 2 2 3 0 6 5
% 0 | 0% 36% | 1.8% | 36% | 3.6% 5.5% 0% 86% | 7.1%
Incidence (4.0%) (4.5%) (7.3%) (16%)

SP = Study pathologist result
PWG = PWG review result

#The SP tumor incidence values (percent) are expressed in terms of both the total number of animalsin each
treatment group and in terms of the number of animals surviving at the time of appearance of the first tumor (values
in parentheses) as presented in the CARC assessment. Seetext for explanation.

The mog sgnificant changesin the diagnosss were asfallows:

The PWG conduded thet there were no hepatocdlular cardnomas a any doselevd. Al

cardnomas origindly diagnosed by the SP were diagnosad by the PWG as adenomas
(i.e, nortmdignant lesons).

The PWG found that there were fewer adenomeas then initidly diagnosed by the gudy
pathologist a doses below 12,000 ppm (1, 2, and 0 or 1.8%, 3.6%, and 0.0% in the
100/50, 500, and 6,000 ppm groups, respectively) and the PWG conduded that none of
these were related to trestment. Furthermore, as shown in Table 2, the inadence of these

tumorsiswdl within the historical contral range for the laboratory (0 to 5.4%) and for
NTP (0 to 10%).

At the highest dose leved employed (12,000 ppm), the PVG conduded there were five
adenomeas, rather than with the three adenomeas and three cardnomeas origindly identified
by the SP.
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Table2. Higorical Control Data (Hepatocdlular Tumorsin Female F344 Rats) #

NTP HLS
Type of Tumor (n = 1900) (n = 254)
Mean Range M ean Range
Eiﬁgcng' uler 23% 0-10% 1.6% 0-5.4%
Hepatocellular 0.2% 0-2% 1.1% 0-2.4%
Carcinoma

a  Source: Hasemanet al., 1990

2. Sgnificance of PWG Condusions

The PWG confirmed CARC's condusion that the 12,000 ppm dose group is associated with
excessvetoxidaty. Therefore, Cheminovabdievesthat the tumorsin the 12,000 ppm dose
group should be disregarded for risk assessment purposes, asis EPA’snormd prectice.

The CARC dassfication of maahion asa“likdy human cardnogen” isbasad primarily on
the origind diagnogs of liver tumorsin femderats a dosesthat CARC did not consider
excessve (i.e, beow 12,000 ppm). Because the PWG determined that there were no
carcnomas a any dose levd, no adenomeasin the 6,000 ppm dose group, and no adenomas
related to trestment at the 500 ppm dose leve and bdlow, Cheminova bdievesthat CARC
now mugt recongder its pogtion.

B. CHEMINOVA'S CONCERNSABOUT CARC’ S ASSESSMENT OF M ALATHION CHRONIC
BioAassays

Adde from the semind new findings of the PWG, Cheminova has severd serious concarns
regarding CARC' s assessmeant of the maathion caranogenicity sudies

1. CARC’'sPogtion

Basad on itsreview of the maathion chronic bicassay in the mouse (Sauter, 1994; MRID
#43407201) and intherat (Day, 1996a MRID #43942901), CARC concluded that:

Inras, thereis evidence of atreatment-rdaed increased inddence of liver tumorsonly in
femdes and only & the two highest doses tested (6,000 and 12,000 ppm). In femderats,
there was excessve toxidity at the 12,000 ppm leve but not & the 6,000 ppm dose levd,
whilein mae rats there was excessve toxidity a both 12,000 ppm and 6,000 ppm.

Inthe rat Sudy, four benign nasal tumors were obsarved (onein each of the two highest
do=levdsin each ). The only nasd tumor that occurred a adose levd not

Page 14 of 60



congdered to be assodated with excessive toxicity wasthe onein femderats a 6,000
ppm. Nevethdess CARC choseto atribute both nasd tumors occurring in femde rats
to treatment.

In mice, thereis evidence of atreatment-related increesad incidence of liver tumorsin
both sexes but only a the two highest dose levestested (8,000 and 16,000 ppm) where
there was excessve toxicty.

Maathion should be dasdfied asa*likdy human caranogen” basad primarily on the
origind diagnossof liver tumorsin femderas a adose levd (6,000 ppm) not
conddered by CARC to be excessve. CARC congdered its dassfication to be
supported by the increased incidence of liver tumors a high doses of maathion in mice
and by the occurrence of the few (dlegedly rare) nesal tumorsinras

2. Cheminova’ s Postion

a Ra Liva Tumos

The reaults from the chronic rat sudy (Ddy, 19964) are of critical importance because
CARC sdassfication of mdathion asa*likey human carcinogen” rests primarily on the
three hepatic adenomas origindly diagnosed in femde rats fed 6,000 ppm mdathion (Table
1). For femderas, CARC conduded that the high dose leve (12,000 ppm) was excessve
but thet the 6,000 ppm dose levd did not cause excessve toxidty. Sincetherewas no
ggnificant increesein liver tumors a digtary dose levels of 50 or 500 ppm, the only tumors
to achieve ddtiticd sgnificance a adose leve not conddered by CARC to be excessive
were the three adenomas in the 6,000 ppm femderas.

Cheminova does nat agree with CARC' s decison thet the 6,000 ppm dose leve infemdes
was not excessve and can be usad for risk assessment. While there was less mortdity inthe
6,000 ppm femdes than in maes recaving the same dose leved, blood and brain
cholineterases wereinhibited to a subdantia extent in both sexes Given thelong term
duration and condstent degree of inhibition, thereis no question thet the animas of both
sexes were under severe chalinergic dress. EPA’ s proposed Guiddines for Carcinogen Risk
Assessment (duly 1999) dearly indicate thet “ sgnificant changesin dinical chemidry” can

be consdered as Sgns of trestment-related toxicity for purposes of risk assessment.
Cheminova bdieves there was excessive chalinergic toxicity at 6,000 ppm and thet the
adenomasinitialy identified at this dose levd should not have been used for risk assessment.

Asit turns out, the results of the recent PWG review make CARC' s concern about the
results a the 6,000 ppm dose leve irrdevant insofar as liver tumors are concaned. The
PWG review confirms Cheminova s pogtion thet there is no evidence thet mdathion
increeses the incidence of liver tumorsin rats, exoept a excessvey toxic doses. This
condusonis srengthened by the fallure to obsarve any increese in liver tumorsin three
ealier rat dudieswith maathion (see discusson bdow).
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b. Ra: Nasd Tumors

In the chronic rat Sudy, atotd of four nasal epithdid cdl tumors were obsarved, oneineach
of the two highest doses (12,000 and 6,000 ppm) of each sex; al were adenomas (Table 3).
CARC noted thet dl but one of the tumors occurred at doses congdered to be excessive, but
nonethdess conduded that in femdes the tumors were treetment-related.

Table 3. Incdence of Nasal Tumorsin the Malathion Chronic Rat

Toxicity/Oncogenicity Study
Dose Levels (ppm)
Tumor Type 0 100/50 500 6,000 | 12,000
Females
Nasd Epithelium Adenoma 0/90 0/90 0/90 1/90 1/90°
Males
Nasd Epithelium Adenoma 0/90 0/90 0/90 /o0* 1/90°

#Incidences that CARC found occurred at doses causing excessive toxicity.

Chaminovabdieves that CARC should not have consdered the nasdl tumors as evidence of
the potentiad carcinogenicity of maathion because

Thereis convinang evidence to support alocalized, irritation effect resulting from
pralonged, high levd, exposure of the nasdl epithdium as the mechaniam explaining the
nesd tumors CARC has dready characterized this mechaniam asplausble. Thereisno
evidence to support CARC's contention that the nesdl tumors might arise through a
sydemic effect.

All four of the tumors (in Cheminova sview) or dl but one of thetumors (in CARC's
view) occurred a dose levesthat causad excessve chalinergic toxiaity. Conseguently,
Cheminovadoes not bdieve that these tumors should be regarded as evidence of
carcnogenicity or usad for risk assessment purposes.

While alocdized irritation mechanism provides a plausble explanaion of how

maathion can cause rnesal tumorsin laboratory animas a high doses, it has no rdevance
to humans exposad intermittently to much lower doses of madathion under red world
conditions

Cheminova disagrees with CARC' s assartion thet the tumors are so rare thet, despite their
lack of gatidtica sgnificance, they should be regarded as evidence of carcinogenicity.
Thehigoricd control data show that the tumors were wel within the range of higorical
control incidencein 20 digtary NTP sudies with rats of thisgtrain.
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i. All nesd tumors should be disregarded because they occurred a levels causing
excessve toxiaty.

All four of the tumoars (in Cheminova sview) or dl but one of the tumors (in CARC s view)
occurred a dose levelsthet caused excessve chalinergic toxicity. Conssquently, Cheminova
does not bdieve that these tumors should be regarded as evidence of carcinogenicity or used
in risk assessment, asisEPA’snormd practice

ii. Mechaniam of nasd tumor formation

Cheminova bdievesthat the nasdl tumors were formed in response to prolonged, high leve
exposure of the nasal epithdium to mdathion coming from the food as avgpor or adsorbed
to inhaded food particles

It iswdl-known thet prolonged physca or chemicd irritation, causng cytotoxidty and
necrogs of theirritated tissue, will produce agdate of reective hyperplasa. Prolonged
chemicd-induced cdl proliferation isamgor causdtive factor in neoplasa because it
decreases the cgpacity of the cdll to repair damaged DNA and increases the probability of
replicating the damaged DNA. Because dl tissues contain initiated odls, cdl proliferation
can result in fixation of agpontaneousinitiated event thet would normally be repaired (Ames
and Gold, 1990; Cohen and Ellwen, 1990).

For this reason, chemicds causng cd| proliferation do not need to interact with DNA to
induce neoplasa. Thisis recognized as a possble mechaniam of cancer in EPA’ s draft
Guiddinesfor Cardnogen Risk Assessment (July 1999) asfollows

An increase in mutations might be due to cytatoxic exposures causng
regeneraive proliferation, or to mitogenic influences (Cohen and Ellwen,
1990). Increasad cdl divison may devate mutation by dond expansion
of initited cdlls or by increesing the number of gentic erars by rapid
cdl divison and reduced time for DNA repair.

Catanly, od| proliferation provides a plausble mechanidic explanation for the oncogenidity

of many non-genotoxic chemicas and there are now severd examples of chemicas known to
induce cancer viathis mechaniam. These indude the effects of chloroform and other
compounds on liver (Larson et al., 1994), butylated hydroxyanisole (BHA) and ethyl acrylate
on the foresomach (Clayson et al ., 1990; Kroeset al ., 1986, Ghanayem et al., 1991), and
severd chemicdson thethyroid (Hill et al., 1989) and bladder (Swenberg, 1989).

Cheminova bdievesthat there is ample evidence to suggest thet induction of the occasond
nesal tumor seen & the vary high dosesin the maathion study is mediated through a dose-
related incresse in non-neoplagtic lesons. 1n the two recent chronic bioassaysin both mice
and rats (in which the same type of powdered feed was used), evauation of the nasal tissues
dearly showed an increased incidence of olfactory degeneration, arophy and regenerdive
hyperplagaat the two highest dose levels that was not obsarved a lower doses (the CARC
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Satement to the contrary isincorrect; see the discussion on page 6 of these comments). The
very few nasd tumors obsarved occurred only a these same high doselevdls Moreover, in
shorter-term inhdation studies (2 and 13 weeks, MRIDs #44554301 and #43266601,
respectively) with mdathion, smilar lesons of the nesal epithdium were described asbaing
“indicative of anirritant effect on nasal and larynged mucosa’. Thereis dso evidence that
cdlsin the respiraiory and olfectory epithdium of rets contain high concentrations of the
enzyme carboxylesterase that will metabolize mdathion to the mono- and di-carboxylic
adds Smilar acids are known to beirritants and cytotoxic agents thet lead to the effects
noted above (Bogdanffy, 1990; Bogdanffy et al ., 1987; Olson et al ., 1993).

CARC acknowledged the plaugihility of the hypothess thet the nasd tumors observed a
high doseswere causad by an irritant effect, but chose to discount this hypothess [emphass
added]:

The Committee pogtulated thet direct contact with mdathion (by volailization
from the feed or by inhdation of the feed through the nose) was aplausble
explanaion for the nasal tumors. However, the committee concluded thet a
systemic effect could not be unequivocally ruled out. (EPA, 2000, p. vii).

The compdlling evidence supports alocdized irritation mechaniam. Furthermore, the PWVG
Oetermingtion thet the liver tumors are not trestment rdated diminates any support the liver
tumors might have offered for a systemic mechanism. Therefore, Cheminova condudes thet
an imtation mechaniam provides the only plausible explandtion for the nasd tumors

observed a high doselevds. Accordingly, these tumors should be regarded as unsuitable for
dose-response extrgpolation, as gated in EPA’s July 1999 Draft Guiddinesfor Carcinogen
Risk Assessment, Section 2.2.2.1, pages2to 12.

iil. Human Rdevance

While thislocdlized irritation mechaniam provides a plausble explangtion of how, & high
doses, mdathion can cause nasdl turbinate tumorsiin laboratory animas, Cheminova wishes
to emphasze thet it has no rdevance to humans exposed intermittently to much lower levds
of maahion under rel world conditions

In conddering the possible rdevance of therat nasal tumors to humean risk assessmernt, it is
aso important to emphasize the generd characteridics of tumorsthat occur vianon
genatoxic mechaniamsinvaving cdl imtation and/or cytotoxiaty:

the tumors only occur fallowing prolonged, high-leve exposure to the chemicd in
question;

tumor formation occurring as aresult of non-neoplastic effects such asirritation and
cytotoxidty isathreshold-based effect — i.e, thereisadose threshold bdow which
tumor formation will not occur because the irritation and cytotoxicity does not oocur; and
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preneoplagtic and early neopladtic effects are likdy to be fully reversble following
cessation of exposure.

iv. Lack of gatidicd dgnificance and the tumor raity issue

Thevery low inadences of nasd tumorsin the maathion sudy and their lack of detidica
sgnificance ordinarily would cause them to be disregarded for risk assessment purposes.
However, CARC concluded that spontaneoudy occurring nesd tumors are “very rae’ and
therefore their occurrence is biologicaly sgnificant, despite the fact that only asingle tumor
was obsarved in any given trestment group and there was no ddtidicd dgnificace.

Cheminova bdieves that the CARC condusion about rarity was based on an ingppropricte
useof higoricd contral detaand alack of information about the observed sectioning
techniques employed.

Inthe HLS maathion sudy the inddence of dlfactory and respiratory epithdid adenomasin
both sexesis 1/90 (1.1%) a eech of the two highest doses (6,000 and 12,000 ppm) for both
maesand femdes It istrue that these tumors were not observed in the concurrent control
group, and exceed the |aboratory’ s hisorica control range (0%). However, HLS had
conducted only four other sudiesin the Fisher 344 rat before the mdathion sudy, and hes
conducted no such sudies after the mdathion sudy. Moreover, only two sections per nesal
tissue were evduated in those four earlier gudies, while in the malathion sudy five sections
per nasd tissue were evduaed (as EPA required), thusincreasing condderably the
likdihood of atumor diagnoss

CARC datesthat the 1.1% incidence d S0 exceads the mean vaduefor NTP higorica control
dataas of 1996 (atota of 6 tumorsout of atota of 4000 rats, or 0.0015%). Cheminova
thinks the range is more gppropriate to use than the mean.

Cheminova has obtained informeation on the range of vaues for nesd adenomasfor 20

chronic dietary studies conducted by NTP during the years 1984 through 1996 sudies
(Andyticd Scences 1999). As<et forthin Table 4, the range was 0% to 2%. Inonestudy a
sngle mde contral rat hed thet type of tumor, and in another Sudy asingle femde contral rat
hed that type of tumor. Thus, in 2 of 20 udies (10% of the Sudies), therewasa 2%
incidence of the tumor in acontrol group. The NTP protocal used in these sudies called for
three sections per tissue type, more then in the sandard HLS protocol but less than in the
maathion study.

Theinddences of nasal tumorsfor femde rats from the maahion 24-month rat sudy are
wdl within the higtorica contral ranges shownin Teble 4.
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Table4. Higorical Control Datafrom 20 NTP Digtary Studies

M ales Females
T
umor type Mean Range Mean Range
a 0-2% 0-2%
0, 0,
Nose Adenoma 0.1% n = 1004 0.1% N =998

#Includes respiratory and olfactory adenoma (NTP does not distinguish between these)

The 20 NTP dietary udiesinvolved 1,004 mde and 998 femderras, o thet the mean
incidence for each sex is0.1%. NTP dso conducts Sudies usng avariety of other routes of
exposure The NTP officid repongble for mantaining these higarica vauesis of the
opinion that comparisons with higtorica control data are more gppropriate when done by
route of adminidration. In addition, in NTP sudies, comparisons with higtorical control deta
are dways made according to the route of adminigtration employed. (Persond
communication with Dr. Josgph Haseman, March 27, 2000).

¢. Mouse Oncogenicity Sudy

Cheminova concurs with CARC ' sfindings thet in the mouse oncogenicity Sudy (Sauter,
1994) thereis an increasad incidence of liver tumors (mainly adenomeas)  the two highest
dose leves employed (8,000 and 16,000 ppm). Cheminovaaso concurswith CARC sview
that the two highest dose leves excesded the Maximum Tolerated Dose (MTD). Indeed, the
two high doses employed exceeded the EPA Limit Dose of 7,000 ppm and causad severe
chdinegic toxiaty. At dl other doses (up to and induding 800 ppm) it was conduded that
there was no evidence of carcinogenidity intheliver or any other tissue. Cheminovathinks
that the tumors obsarved a these excessvely high dose leves should be disregarded for risk
asesIMent purposes.

Cheminova condudes thet, on the bags of this sudy and the earlier mouse Sudy with
maathion, thereisno evidence of caranogenicity inthe mouse at leves beow those causing
excessvetoxiaty.

d. Other Studies Should be Taken into Account

CARC s evdution focused dmogt entirdy on the resulits of two studies conducted with
maathion, an 18-month sudy in B6C3F1 mice (Sauter, 1994) and a 2-year Sudy with
Fischer 344 rats (Day, 1996a); a 2-year rat Sudy with maaoxon aso recaived some
atention (Ddy, 1996b). CARC did nat give any weight to the negdive resultsin three
ealier rat gudieswith maathion and one with malaoxon and two earlier mouse gudieswith
maathion and madaoxon. While some of the earlier Sudies may have had some ddfidendies
they dill have vaue for assessing cardnogenicity and mod of the mdahion sudiesinduded
high dietary dose leves of severd thousand ppm. Cheminova bdievesthat a proper weight-
of-evidence evauation should have conddered the results of dl avallable Sudies
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In view of the recent PWG findings, thereis no evidence, in any of the nine dudies available,
of atrestment-rdaed, daisicaly Sgnificant increasein any tumor type a dose levels that
were not conddered excessve. The avalable dudies are

For Mdathion:
- 18 month ord oncogenicity sudy in mice (Sauter, 1994)
24 month ord toxicity/oncogenicity sudy in F 344 rats (Ddy, 1996a)
24 month ord toxidaty/oncogenidaity sudy in S-D rats (Rucai et d, 1980)
18 month ord carcinogenicity/chronic toxidty sudy in mice (NCI, 19783)
24 month ora cardnogeniaty/chronic toxiaty sudy in O-M rats (NCI, 1978b)
24 month ord carcinogenicity/chronic toxicity sudy in F 344 rats (NCI 1979a)

For Maleoxon:
24 month ord toxicity/oncogenicity Sudy in F 344 rats (Day et d, 1996b)
24 month ora toxicity/oncogenicity sudy in F 344 rats (NCI, 1978c)
18 month ord carcinogenicity/ chronic toxicity sudy in mice (NCI, 1979)

C. CHEMINOVA’ SCONCERNSABOUT CARC’' s GENOTOXICITY ASSESSMENT
1. CARC'sConclugon

CARC concedes that the guiddine gudies indicate thet maathion is not genotoxic.
However, CARC dates tha “while the evidence for mutagenicity as an influence onthe
caranogenidty of mdathion iswesk, at thistimeit can not be ruled out” (EPA, 2000, pg
vii). Thelatter caveat isbased entirdy on the results of non-guiddine sudiesand an
dlegation thet the dructure of maathion suggeststhet it might be an dectrophilic dkylating

agent.
2. Cheminova s Comments

Cheminova bdievesthat thetotd weight of evidence overwhdmingly showsthat mdathion
Is negative for genatoxidity. Cheminovadoes not agree that the gudies from the open
literature confirm maathion to be amutagen or dastogen or that the sructure of madathion
suggests that it might be an dectrophilic dkylaing agent. Moreover, Cheminova bdieves
thet much greater weight should have been given to the guiddine sudies, which are
uniformly negative. Each of these pointsis discussed below.

a  Guiddine Sudies Show that Mdathion is not Mutagenic or Clagtogenic

Cheminova bdieves the guiddine dudies are rdiable and sufficent to evduaethe
mutagenicity of maathion. Cheminovaagress with CARC thet the resulits of the guiddine
Sudieswith mdathion are negative:
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Reaults of the guiddine genetic taxicology sudies with maathion indicate

thet the test materid did not cause gene mutations in bacteriaor UDS in

cultured rat hepetocytes. Smilarly, malathion was neither dastogenic nor

aneugenic up to doses that showed dear cytotoxicity for the target tissue
invivo. (EPA, 2000, pg. 33)

b. Sudiesfrom the Open Literature Cited by CARC Need Further Evduation

Initsreport, CARC goes asfar asto date that there is“ overwhel ming confirmation from the
published literature demondrating thet mdathion is genotoxic....” However, dsawhereit
concedesthat in 5 out of 7 reportedly “pogtive’ in vivo bone marrow sudiesand in 5 out of
6 “podtive’ in vitro cytogenetic gudies, the doses used were cytotoxic. FHindings a
cytotoxic doses are usuidly exduded from genatoxicity evaudions

In reaching its condusion about the mutagenicity/dagtogeniaity of maathion, it gopearsthat
CARC rdied s0ldy onthe Hesd et al. (1993) review aticdle and not on the primary
references. EPA does not discuss whether it considered wesknesses often seen in published
gudies, induding lack of GLP compliance, lack of dose concentration or homogenaty
andyses, lack of characterization of the test substance purity, aosence of individud anima
data, and insuffident reporting of methodology and resuits. The merits of each of the
published non-guiddine studies nead to be carefully examined, based on areview of the
primary reference, to determine the adequiacy of the sudy and what weight, if any, should be
given to the Sudy resuts.

When conddering the resullts of the mutagenicity/dastogenicity sudies reported in the open
literature (Hesd et al ., 1993), it isimportant to consder severd factors such asthe dose
levels aswdl asthe source and purity of the maathion employed. A variety of sourcesand
purities (30 to >99%) of maathion have been tesed in genotoxicity assays and the results
reported in the open literature. Hesd et al . (1993) conduded that some of the positive
results of these udies could be due to the impurities found in the maathion tested, and not
directly to mdathion itsdif.

c. Hedrophiliaty |ssueis Irrdevant

Ontheissue of dectrophilicity, Cheminova beieves that the primary reference (Ashby and
Tennant, 1988), on which CARC' s condusion was basad, was misstated and misused by
CARC. Ashby and Tennant’ swork was Smply an attempt to identify certain structura
groups as“derts’ for possble mutageniaty in the absence of any other deta (i.e, with
untested chemicas). They did not intend thet their suggested “derts’ should beusad ina
weght-of-the-evidence eva uation or be given the same weight as actud data. (Persond
communication with Dr. John Ashby, March 2000.)

While methyl groupsin some structures are reactive dectrophiles that judtify an dert as
possble akylating agents, thisis not true for the methyl groups of dkyl phosphete esters
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(and their thio andogs). In fact, the methyl groupsin maahion are quite $able, unreective
maieties and are highly unlikely to be dkylaing agents Indeed, it isindructive to review

the datain Table 10 of the Ashby and Tennant paper. The datafor 15 dkyl phosphates (the
class of compounds to which maathion bdongs) dearly show the lack of any convinaing

corrdation among Sructure, mutagenidity, and caranogenicity.

Thelagt sentencein the legend to Table 10 Sates that “the corrdation between chemicd
dructure, mutagenicity to Salmonella and rodent carcinogenicity is poor for this dass of
compounds.” Furthermore, in the text of the paper, the authors emphasize that * For these
agents [the dkylphosphoric acid esterg there gppear to be no useful corrdations evident
between SA [dructure activity], mutagenicity or carainogenicity” (Ashby and Tennart,
1988). Cheminova, therefore, bdievesthat CARC misstates the datalin the Ashby and
Tennant pgper and requeststhat al reference to the dectrophilicity of mdathion inthe
context of genatoxicity be removed from the CARC report and EPA’ s risk assessment.

D. EPIDEMIOLOGY

A dudy on the mortdity and incidence of cancer among employees a Cheminovawas
conducted by the Danish Inditute for Clinical Epidemiology and the Danish Cancer Society

a the request of Cheminova s Works and Safety Coundl (Jud & Lynge, 1995). (Cheminova
issubmitting this report to EPA dong with these comments) Al gaff who had been
employed for a least one year a Cheminova during the period 1953 to 1993 were included
inthesurvey. Indl, the survey induded 1,467 people, composed of 1,275 men and 192
women. Among the 1,467 persons, there were 158 desths among men and two among
women through December 31, 1993. The desths among men were didributed asfollows
cancer (27%), cardiovascular disease (47%0), other naturd causes (16%) and accidents and
uiades (10%). The causes of four deaths were unknown.

Mortdity among mae employesswas a alevd equivadent to thet of the generd Danish
populaion. The group which was assessad as having hed alow exposure to
organophosphorus compounds during their period of employment hed adightly lower
mortaity than agroup congdered to have had ahigher levd of exposure. However, the
differences were no larger then those normaly observed between white- and blue-callar
workers: Andyss of mortaity due to spedific causes reveded no sgnificant differences
between Cheminovaworkers and the generd population of Denmark. Mortdity among
women did not deviate from that expected.

During the entire study period, 84 new cases of cancer occurred among men and three among
women. For men, the number of new cancer cases corresponded to the expected number
based on the incidence of cancer in the Danish populaion asawhole. Lung cancer, cancer
of the bladder and normd skin cancer accounted for the mgority of cases, totding 20, 10 and
10 respectively. For dl three groups, the observed number of cases was doseto that
expected in the generd population of Denmark. There was no incidence of cancer of the
liver, no incidence of cancer of the nose, and 1 incidence of cancer of the throat (1.67 were
expected). The only unusud finding noted was thet there were 2 cases of cancer of the iva
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gland, where only 0.21 were expected. However, asthe report dates “with such smdl
numbersit isdifficult to form condusons” Theinadence of cancar among women did not
deviate from the expected pettern. In condusion, the surveys demondrated no increesed
mortdity or increassed incidence of cancer among employess a Cheminova

E. CHEMINOVA'S CONCLUSION ON THE WEIGHT OF EVIDENCE REGARDING THE
CARCINOGENICITY CLASS FICATION OF M ALATHION

Cheminova condudes the fallowing:

CARC sdassfication of mdathion asa*likdy human carcinogen” was based primarily
onthe origind diagnogs of liver tumorsin femderats & dose levdsthet were not
congdered excessive (i.e, bdow 12,000 ppm). Thefact thet the PWG did not find
cacnomas & any doselevd, combined with the PAVG condusionsthat there were only
three adenomas a dose levels up to and induding 6,000 ppm (0 at 6,000 ppm) and that
these were not trestment related, obviates the principd rationde for CARC' s position.

CARC should not congder the nasal tumors as evidence for carainogenidity, in view of
the historica contral information showing thet these tumors are nat rare and the
compdling evidence showing that these tumors are caused by alocdized, high-dose
irmtation mechaniam not rdevant to human risk assessment.

Thetotad weight of evidence dearly indicates that maathion is not mutagenic or
clagtogenic. The guiddine sudies are entitled to the greatest weight, and they are
uniformly negative. CARC's proposed use of selected published non-guiddine dudiesto
support a poadtion that maathion might be genatoxic is unjudiified and ingppropriate.
Mod of the dlegedly positive results came from dose levels that were cytatoxic and thus
should have been ignored. Moreover, thereis no indication that CARC has conducted a
careful evauaion of the qudity and vdidity of these non-guiddine gudies

Cheminova s epidemiologica datado not indicate thet workers exposed to mdathion
have any greater risk of mortaity, morbidity, or cancer then members of the generd

populaion.

The new PWG findings done require CARC to recondder its dassfication of mdathion
asa“likdy humen carcinogen.” The only saientificaly supportable dassfication of
mdahionis“unlikey to be carcinogenic to humans” Asauch, cdculaion of aQ,* is
Ingppropricte.
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V. TOXICOLOGY AND ENDPOINTSFOR THE RISK ASSESSMENTS
A. FQPA SaFeTy FACTOR

Cheminova agrees with EPA that the exiding datado not indicate any spedd sengtivity of
mealathion to children; therefore, the Food Quadity Protection Act (FQPA) 10x sfety factor
should be removed.

B. ToxiciTy ENDPOINTSFOR THE ACUTE DIETARY RISK ASSESSMENT

Cheminovawill soon submit the resuits from a recent humen voluntear sudy thet
demondrated aNOEL for RBC and plasma cholinesterase inhibition and for adverse events
of 15 mg/kg body weight (the highest dose tested). Cheminova bdievesthat the results from
this udy provide useful information for setting an gppropriate NOEL for usein the acute
dietary risk assessment for maathion.

C. ToxiciTy ENDPOINTSFOR THE CHRONIC DIETARY RISK ASSESSMENT

The chronic reference dose (RfD) thet was cdculated in the 1997 HIARC document was
based on the chronic NOAEL corresponding to 4 mg/kg/day (100/50 ppm).  This number has
been revised to 24 mg/kg/day. EPA’srecdculaions involved assessment of mean digtary
intake of maathion for the low dose group from weeks 18 through 102 (when the dose leve
was decreased from 100 ppm to 50 ppm because of RBC cholinesterase inhibition at the 3-
month interva). Cheminova confirmed EPA’s caculations

EPA has ds0 recd culated mean test subgstance intake for dl other dose groups and hes
presented them on page 3 of the “Revised NOAEL for Chronic RfD” document. EPA’s
revised numbers are goproximatdy 10% lower than those cdculated by the laboratory.
Cheminovawas not able to reproduce EPA’ s cdculations. Cheminovarequeststhat EPA
provide an explanaion of how it has recd culated these numbers

D. ToxiciTY ENDPOINT FOR THE SHORT-TERM INHALATION EXPOSURE RIsK
ASSESSMENT

Cheminovadisagress with EPA’ s use of alowest-observed-adverse effect levd (LOAEL) of
0.1 mg/L from the 90-day rat inhdation Sudy for assessng short-term inhdation exposure
risksfor the following ressons

Cheminova bdieves thet that the 0.1 mg/L. vaue from the 90-day inndaion gudy isa
NOAEL raher than aLOAEL (see Section 1V.1.2). Based on atidicaly sgnificant
inhibition of plasma, RBC, and brain ChE activities & doses greeter than 0.1 mg/L, 0.1
mg/L isadear NOEL inthissudy.
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The results from a 90-day inhdation sudy are nat gopropriate for assessng potentid
risks from short-term (defined by EPA as 1 to 7 days) inhdation exposure. Cheminova
bdievestha datafrom a udy with exposure duration of up to 7 dayswould be more
gopropriate for thisrisk assessment.

However, in light of the histopethologicd findings oocurring in the 90-day inhdaion toxicty
sudy a and above the lowest dose leve and the dosence of ashort-term NOEL, Cheminova
is considering conducting new studies, usng atiered gpproach.

E. ToxiciTy ENDPOINT FOR THE | NTERMEDIATE-TERM DERMAL EXPOSURE RIsk
ASSESSMENT

At thistime, Cheminova has no comments regarding the endpoint chosen by EPA for this
risk assessment.

F. ToxiciTy ENDPOINT FOR THE INTERMEDIATE-TERM | NHALATION EXPOSURE RIsK
ASSESSMENT

EPA isusng what it conddersto bethe LOAEL from the 90-day inhdaion toxiaty sudy
(0.1 mg/L), with a 10x-uncertainty factor, to assess potentid risks for intermediate-term
inhdationexposure. As mentioned before, Cheminovabdievesadear NOAEL of 0.1 mg/L
for plaama, RBC, and brain ChE inhibition was esablished in thissudy. However, in light
of the histopathologicd findings occurring in this sudy a and above the lowest dose levd,
Cheminova s congdering conducting new sudies, usng atiered goproach.

G. ToxiciTY ENDPOINT FOR THE LONG-TERM DERMAL EXPOSURE RISK ASSESSMENT

At thistime, Cheminova has no comments regarding the endpoint chosen by EPA for this
risk assessment.

H. ToxiciTY ENDPOINT FOR THE LONG-TERM |NHALATION EXPOSURE RISK ASSESSMENT

EPA isusng what they congder to be the LOAEL from the 90-day inhaaion toxidty sudy
(0.1 mg/L), with a 10x-uncertainty factor, to assess potentid risks for long-term inhdation
exposure. As mentioned before, Cheminovabdievesadear NOAEL of 0.1 mg/L for
plasma, RBC, and brain ChE inhibition was established in thissudy. However, inlight of
the higopathological findings occurring in this Sudy a and above the lowest dose levd,
Cheminovalis congdering conducting new studies, usng atiered goproach.

Page 26 of 60



. ToxicoLoGY DATA REQUIREMENTS
1. 90-Day Dog Toxicity Study

Inits Hazard Profile, Section 3.1, EPA isrequiring a 90-day feeding study in dogs because
the avallable 1-year sudy is unacceptable. EPA dassfied the 1-year Sudy as core-
supplementad mainly because aNOEL for cholinesterase inhibition was not identified.

Cheminova bdieves that a 90-day feeding udy in dogsin not needed because avalable data
from a 1-year dog toxidty Sudy (usng 6 animas'sex/group) and a 28-day dog toxidty sudy
(udng 3 animag'sex/group) provide adeguate information on the toxiaty of mdathionin
non-rodent species. Each of these dudiesis discussed below.

Inthe 1-year dog sudy, Cheminova bdieves that the NOEL is 62.5 mg/kg bw/day based
on datigicdly sgnificant inhibition of plasmaand RBC chalinesterase ativity at the
next higher dose levd.

With these comments, Cheminovalis submitting afind report for a28-day ord toxiaty
study of maathion (92.4%) in Beegle dogs (Fischer, 1983). Inthisstudy, 3
dogs'sex/group were given 0, 125, 250, or 500 mg mdahion/kg bw/day by capaule daily
for 28 days. Onedog died a 500 mg/kg bw/day (became lidless and anorexic). Clinicd
sgns (diarheaand loose and mucoid stoal), decreased food consumption, and
datigicdly sgnificant body weight gain were seen at 500 mg/kg bwi/day. At 250 and
125 mg/kg bw/day, no significant effects were noted on food intake, body weight gain,
organweights, dinica chemidry and hemaologicad parameters No micrasoopic
changes were seen in any of the tissues examined a any of the dose levestested.
Cholinesterase dataindicate gatigticaly sgnificant inhibition of plasmaand RBC
cholinesterase adtivities a 250 and 500 mg/kg bw/day. Basad on datidticaly sgnificant
inhibition of plasmaand RBC cholinesterase ativity, the NOEL is 125 mg/kg bw/day.

Cheminovabdievesthet the data provided in these two sudies should be sufficient for
charadterizing the toxidity of maathion in non-rodent species. Conducting an additiona 90-
day feeding study in dogswill provide no deta thet would dter the present dietary and non
digtary risk assessments.

2. 90-Day Inhalation Rat Toxicity Study

InitsHazard Prafile, Section 3.1, EPA dated that it isrequiring anew 90-day inhdation
study in rats because the available 90-day study did not establish aNOEL.

Cheminovabdieves that the submitted Sudy did establish aNOEL for plasma, RBC, ad

bran chalinesterase inhibition. 1n the 90-day rat inhdaion sudy, adear NOAEL was
edablished for plasma, RBC, and brain cholinesterase inhibition a 0.1 mg/L for malesand
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femdes (sse Table 5 bdow). The datashow that chalinesteraseinhibitionin dl three
compatments a 0.1 mg/L is naither greater than 20% nor datidicdly sgnificant.

Table5. A 90-Day Inhalation Sudy in Rats—Chalinesterase Data (% Inhibition)

Males Females
Cholinesterase Dose levels (mg/L) Dose levels (mg/L)
0.1 0.45 2.0 0.1 0.45 2.0
Plasma 2.1 7.2 18.3 16.4 29.6 69.6
RBC 8.9 22.2 427 10.6 26.5 44.2°
Brain 4.6 2.7 17.0 4.5 7.9 41.3

p<0.05, p<0.01, p<0.001

Cheminova bdievesthat if new data are necessary, atiered gpproach to the testing will be
modgt gopropriate.

V. SUPPORTED USE PATTERNSFOR MALATHION
Cheminova has reviewed the use informetion thet EPA induded initsrisk assessments. In
gengd, Cheminova bdievesthat EPA has accuraidy summarized the uses and use patterns
thet will be supported in reregidration.
A. GOVERNMENT PROGRAMS
Cheminovabdievesit isnot gopropriate for EPA to extrgpolate potentia risks from
exposures assodiated with government- gponsored programs, such as the ball weevil
eradication program, the MedHy eradication program and the public hedth use of mdathion
for adult mosquito contral, to potentid risks from typica agriculturd use of maathion.
Cheminova s opinion is based on the fallowing:

the use of maathion for these government- sponsored programs is often temporary;

the programs are often highly locdlized, and may not be representative of conditionsin
other aress, and

the use patterns for these programs are vary different from typica agriculturd uses of
melathion.

Cheminova beieves that separate risk assessments for these programs should be conducted
and presanted separady from typica agricultural uses of mdathion.
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B. MALATHION REGISTRATIONS
1. Technical Regidrations

On page 6 of its draft chapter, EFED daimsthat al of the technicad maathion produced in
the United States is manufactured, marketed, and digtributed by Cheminova. Cheminova
notes that EPA recently granted anew regidration of technicad maathion to Griffin L.L.C.
In addition, technica product regidrations are hed by Prentiss, Inc.,, Verdant Brands, Inc.,
AMVAC Chamicd Corp., Gowan Chemicd Company, Drexd Chemicd Company, Rlate
Chemicad Company, Inc., and Micro-Ho Corporation.

Because Cheminovais the only submitter of generic data, its decisons regarding supported
uses of malathion should be regarded as gpplicable to dl other regigtrations, unless other
regigrants are willing to develop their own data to support ther regisrations.

2. Regigered End-Use Products

Asdaed initsMarch 10, 1998, letter reponding to EPA’s February 17, 1998, memorandum
regarding supported uses, Cheminovais supporting only the fallowing formulations of
mdahion:

Emulsfiable Concentrates (EC);
UltraLow Vdume (ULV);
Duds,

Reedy To Use (RTU); and
Wettable Powders (WP).

No other formulation type should be induded in the Agency’ srisk assessments

Regarding mdathion dust formulaions, Cheminovanatesthat it is supporting the use of this
formulation only for certain agricultural uses (dates and Sored grains). Cheminovaisnat
supporting melathion dust formulations for nonagriculturdl and resdentid uses.

3. FIFRA Section 24(c) Regidrations

NPIRSligsatotd of 27 mdathion regidrations under FIFRA section 24(c). Cheminovais
supporting only the section 24(c) regidrationsthat are covered by the food/feed use petterns
thet it is supporting for reregidration, which are identified below; only these regigtrations and
regidrations supported by IR-4 should be consdered in the Agency’ srisk assessments
Cheminova recommends that the Agency determine whether any of the unsupported
regidrations are dill active @ the sate leved and whether the regigtrants have pad
maintenance fees
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C. Supported Food/Feed Usesand Use Patterns

At thistime, Cheminovais supporting the use patternsidentified in Tables 6 through 10 for
reregidration. These proposed use patterns are based on the resdue data that have been
submitted to the Agency. Cheminovawill be discussing with grower groups the adequecy of
these proposad use rates as wel as how mdathionistypicaly used inthefidd. We
encourage the Agency to hold amilar discussons: These discussons may identify changes
to one or more parameters defining the use petterns for these crops (eg., maximum sngle
goplication rate, maximum number of gpplications per year, goplication intervd, etc.).

Thetablesin EPA’s documents do not dearly present the use patterns that Cheminova

intends to support for reregidration. Cheminovarecommends that EPA indude tebles
gmilar to thefallowing tablesin its documents

Table6. Malathion: Proposed Use Patternsfor the EC Formulations?®

Mg‘?(r']g}gm Maximum Minimum Minimum
supported Crop” | Application | A SiTHo Sue | ATReva | el
(1bR;t§ A) Y ear (days) (days)
Alfdfa 125 2 14 0
Apple 1.25 5 7 3
Apricots 3.75 4 7 6
Asparagus 1.25 9 7 1
Avocado 4.70 2 30 7
Barley 1.25 3 7 7
Beets, garden 1.25 5 7 7
Blackberry 2.0 4 7 1
Boysenberry 2.0 4 7 1
Broccoli 1.25 5 7 2
Broccoli raab 1.25 5 7 2
Brussels sprouts 1.25 5 7 2
Cabbage 1.25 10 7 7
Carrot 1.25 7 7 7
Cantaloupe 1.0 6 7 1
Cauliflower 1.25 5 7 2
Celery 15 3 7 7
Chayote root 150 2 7 0
Chayote fruit 1.88 3 7 1

a. Note: Italics—data submitted by IR-4  Normal case—data submitted by Cheminova
b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table6. Malathion: Proposed Use Patternsfor the EC Formulations (continued) #

Maximum Sinale Maximum Minimum Minimum
Supported Crop | Appiation Rt | MBSt | Appicaion | Fre e
o Y ear (days) (days)
Cherries (sweet) 8 6 7 3
Cherries (tart) 3.75 6 7 3
Chestnut 5.0 4 7 2
Clover 1.25 2 14 0
Collards 1.25 6 7 3
Corn, field 1.25 3 7 7
Corn, sweet 1.25 5 5 5
Corn, pop 125 3 7 7
Cotton 2.50 25 3 0
Cucumber 1.88 3 7 1
Dandelion 2.0 3 7 7
Dewberry 125 4 4 1
Eggplant 350 5 5 3
Endive (escarole) 1.88 6 5 14
Fig 2.5 3 5 5
Flax 0.5 1 0 52
Galic 15 5 7 3
Grapefruit 6.25 3 30 7
Grapes 1.88 2 14 3
Earlya)sseﬁ (forage an 125 1 na 0
Guava 1.25 13 7 2
Hops 1.25 2 ? 10
Horseradish 1.25 5 7 7
Kale 1.25 6 7 3
Kohlrabi 1.25 5 7 2
Kumquat 6.25 3 30 7
Leeks 1.5 5 7 3
Lemon 6.25 3 30 7
Lespedeza 125 2 14 0
L ettuce, head 1.88 6 5 14
L ettuce, | eaf 1.88 6 5 7
Lime 6.25 3 30 7
Loganberry 2.0 4 7 1
Lupine 125 2 14 0

a Note: Italics—data submitted by IR-4, Normal case—data submitted by Cheminova.

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table 6. Malathion: Proposed Use Patterns for the EC Formulations (continued) 2

Maximum Sinale Maximum Minimum Minimum
SuppradCrop | AVPIGAIOnl | MBS S | Applcton | Prc e
o Y ear (days) (days)
Macadamia nut 0.94 7 7 1
Mango 1.25 8 7 1
Melon 1.0 6 7 1
Mint 0.94 3 7 7
Mushroom 1.70 4 4 1
Mustard greens 1.25 6 7 3
Nectarines 3.75 4 7 6
Oats 125 3 7 7
Okra 1.5 6 7 1
Onions (bulb & green) 1.5 5 7 3
Orange 6.25 3 30 7
Papaya 1.25 13 7 1
Parsley 2.0 3 7 7
Parsnip 1.25 5 7 7
Passion fruit 1.25 8 7 3
Peach 3.75 4 14 /
Pear 1.25 5 7 1
Peas, dried 2.5 5 7 2
Peas, succulent 2.5 5 7 2
Pecans 2.5 3 7 7
Peppers 1.50 5 5 3
Pineapples 5.0 3 6 7
Potatoes 150 2 7 0
Pumpkin 1.0 6 7 1
Quince 1.25 5 7 3
Radish 1.25 5 7 7
Raspberry 2.0 4 7 1
Rice 125 3 7 7
Rutabaga 1.25 5 7 7
Rye 1.25 3 7 7
Salsify 1.25 5 7 7
Shdlots 1.5 5 7 3
Sorghum grain 1.25 3 7 7
Spinach 2.0 3 7 7

a Note: Italics—data submitted by IR-4, Normal case—data submitted by Cheminova

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table6. Malathion: Proposed Use Patternsfor the EC Formulations (continued) 2

Maximum Single Maximum Minimum Minimum
saponascron® | Aseaten e | UGS | MRS | P
_ Year (days) (days)

Squash (summer) 1.88 3 7 1
Squash (winter) 1.0 6 7 1
Strawberry 1.88 6 7 3
Sweset potatoes 1.50 2 7 0
Swiss chard 2.0 3 7 7
Tangelo 6.25 3 30 7
Tangerines 6.25 3 30 7
Tomato

(indluding tomtillo) 3.50 5 5 3
Turnip 1.25 5 7 =
Vetch 1.25 2 12 0
Walnuts 2.5 3 7 7
Water cress 1.25 5 5 3
Watermelon 1.0 6 7 1
Whest, spring 1.25 3 7 =
Whest, winter 1.25 3 7 7
Wild rice 1.25 3 7 Z
Yams 1.50 2 7 0

a.  Note: Italics—data submitted by IR-4, Normal case—data submitted by Cheminova

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.

Table7. Malathion: Proposed Use Patternsfor the ULV Formulations #

M aximum

' Single Numberof | Application | Pre-arves

Supported Crap Ap%gzuon Applications per Interval Interval

(1b ai/A) Wi ok s
Alfdfa 0.61 2 14 0
Barley 0.61 3 7 7
Beans, dry 0.61 3 7 1
Beans, succulent 0.61 3 7 1
Cherries (sweet) 122 6 7 1
Cherries (tart) 1.22 6 7 1
Clover 0.61 2 14 0

a.  Note Italics—data submitted by IR-4, Normal case—data submitted by Cheminova

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table7. Malathion: Proposed Use Patternsfor the ULV Formulations (continued) 2

Mg?(r'lg}lém Maximum Minimum Minimum
SpporteiCrop® | Applicaien | oMbl | Appication | e e
(b a.i/A) Ve k) e
Corn, fidd 0.61 3 7 7
Corn, sweet 0.61 5 S) S
Corn, pop 0.61 3 7 0
Cotton 122 25 3 0
Grapefruit 0.92 4 3) 1
Grasses (hay grass) 0.92 1 na 0
Kumaquat 0.92 4 3) 1
Lemon 0.92 4 S) 1
Lespedeza 0.61 2 14 0
Lime 0.92 4 5 1
Lupine 0.61 2 14 0
Oats 0.61 3 7 7
Orange 0.92 4 S 1
Orange 0.18 10 7 1
Rice 0.61 3 7 7
Rye 0.61 3 7 7
Sorghum grain 0.61 3 7 7
Tangelo 0.92 4 S) 1
Tangerine 0.92 4 S 1
Vetch 0.61 2 14 0
Wheat, spring 0.61 3 7 7
Wheat, winter 0.61 3 7 7
Wildrice 0.61 3 7 7

a. Note ltalics—data submitted by IR-4, Normal case—data submitted by Cheminova

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table 8. Malathion: Proposed Use Patternsfor the Dust Formulations?®

Supported Crop °

Maximum
Single
Application
Rate
(1b a.i./A)

M aximum
Number of
Applications per
Y ear

Minimum
Application
Interval
(days)

Minimum
Pre-Harvest
I nterval
(days)

Dates

4.25

5

13

=

Stored barley ©

Loading: 0.62
Ib/1000 bushels

Storage: 0.31
Ib/1000 bushels

n‘a

Stored corn ¢

Loading: 0.62
Ib/2000 bushels

Storage: 0.31
Ib/1000 bushels

n‘a

Stored oats ©

Loading: 0.62
Ib/2000 bushels

Storage: 0.31
Ib/1000 bushels

n‘a

Stored rye

Loading: 0.62
Ibs/1000 bushels

Storage: 0.31
Ib/1000 bushels

na

Stored whest ©

Loading: 0.62
Ibs/2000 bushels

Storage: 0.31
Ib/1000 bushels

n/a

a.  Note ltalics—data submitted by IR-4, Normal case—data submitted by Cheminova.

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.

c. Oneapplication of 57 EC was made to the inside of the empty grain bin prior to treatment of the grain with the

dust formulation.

Table9. Malathion: Proposed Use Patterns for the RTU Formulations®

Mglxri]r;llém Maximum Minimum Minimum
b AR Number of Application Pre-Har vest
SURRGEECICED Ap%;tcaet'on Applications per Interval Interval

(1b aiJA) e ks (e
Cotton 115 25 3 0

a Based on submitted residue data.

b. Based on Cheminova s March 10, 1998, letter clarifying the supported uses for malathion.
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Table 10. Malathion: Proposed Use Patternsfor the WP Formulations?

Mg_xri]g}lém Maximum Minimum Minimum
o pels Number of Application Pre-Harvest
Supported Crop Apg;c;aetlon Applications per Interval Interval
(1b ai/A) Year (k) eV,

Blackberry 2.0 4 7 1
Boysenberry 2.0 4 7 1
Dewberry 2.0 4 7 1
Loganberry 2.0 4 7 1
Raspberry 2.0 4 7 1
Strawberry 2.0 6 7 3

a.  Note: IR-4 submitted the residue data to support the use of malathion on these crops.
b. Based on Cheminova s March 10, 1998, |etter clarifying the supported uses for malathion.

D. SurPORTED NON-FOOD/FEED USESAND USE PATTERNS

Asdated in Cheminova s March 10, 1998, Ietter, the following non-agricultural useswill not
be supported for reregidration:

homeowner lavns,
ormamentd lavns and turf; and
oolf courseturf.

In addition, there are some non-food/feed uses that are currently dlowed by Cheminova's
technical labd that Cheminovawill not continue to support. Theligt of these usescan be
found in EPA’ s February 17, 1998, memorandum. Cheminovawill remove these
unsupported usesfrom itslabd in response to areguirement in the find Reregidration
Highility Dedson (RED) document for mdathion.

E. MALATHIONLABELS

Asthe primary regidrant that has submitted the generic data to support maathion
regidrations, Cheminova agrees with HED’ s recommendetion (page 3 of the April 14, 1999,
draft Resdue Chemidry Saence Chapter) that fallowing theissuance of thefind RED, EPA
mud require dl maathion regidrants to amend their end-use product labesto makethem
conggent with the basic producer labd. Cheminovaiswilling to assume alesderdhip rolein
working with EPA and the end- use regirants to meke these revisons
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VI. DIETARY EXPOSURE RISK ASSESSMENTS

EPA’s acute and chronic digtary risk assessments, basad on consarvative assumptions and
esimated resdues, show thet there is no concern resuliting from acute or chronic exposure to
esimated malathion resduesin food. Cheminovanotes, however, thet further refinementsto
the dietary risk assessments will be possible usng data from the Organophosphate Market
Basket Survey (OPMBS). A find OPMBS report should be availadle to the Agency in mid-
2000. Cheminovarequeststhat the Agency use these datato further refine the digtary risk
assessmentsfor malathion,

VIl. RESPONSE TO EFED'SSELECTION OF DRINKING WATER
CONCENTRATIONS

A. BACKGROUND

EFED esimated drinking water concentrations from surface water bodies and groundwater.
For surface weters, EFED usad the Tier | runoff modd GENEEC to edimate an acute
malathion concentration of 226.0 ppb, and an acute maaoxon concentration of 96.0 ppb.
EFED used the 56-day GENEEC vaues to esimate a chronic maathion concentration of

21.2 ppb, and a chronic maaoxon concentration of 75.5 ppb. The GENEEC modd esimates
water concentrations in a 1- hectare farm pond, assuming thet runoff from a 10-hectare fidd
drainsinto the farm pond and Soray drift from 1 hectare of the fidd fdlsinto the pond.

Initidly, EFED ran the consarvative, screening-levd groundwater modd, SCI-GROW, to
edimate groundwater concentrations. However, the highest concentration was 0.142 ppb for
cotton, which was lower then afew monitoring meesurementsin EPA’s Pegticidesin
Groundwater Database. Therefore, EFED decided to useahigh-end vaue of 3.1 ppb for
maathion from EPA’s Pesticides in Groundwater Database. EPA assumed thet maaoxon
concentrations were identical to maathion. This vaue was assumed for both acute and
chronic expaosure.

B. CHEMINOVA'S RESPONSE

Cheminova bdievesthat EPA should nat rely on the highly conservative GENEEC modd or
the Pedticides in Groundwater Database for drinking water concentrations. GENEEC
provides a highly consarvaive esimate of water concentrationsin agatic faam pond. This
does not represent adrinking weter source. Additiondly, there are serious questions about
the vdidity of some of the measurements that EFED hasrdied upon in the Pedicidesiin
Groundwater Database, which isacallection of measurements made from 1971 through
1991 from avariety of sources. These concerns were discussed in areport sent to EPA in
December of 1993 by Cheminovaentitied “Overview of the Environmentd Behavior of
Madathion and Response to EPA’s Reviews of Mdathion Environmenta Fate Sudies’
(Severn, 1993, MRID 43166301).
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Ingteed, EPA should rely on the extensive monitoring data that have been collected Sncethe
early 1990swith advanced andyticd methods. The two mgor databases are asfollows

A recent report co-gponsored by Cheminovathat reviewed avallable datafor finished
drinking water, surface water, and groundwater in the 1990s, entitled “Higorical
Occurrence of Acephate, Azinphos-methyl, Chlorpyrifas, Diazinon, and Madahionin
Waters of the United States, 1990-19977, (Cheminova, 1999, MRID 44887901).

A monitoring Sudy of finished drinking water thet is currently in progress being
conducted by the OP Case Study Group, of which Cheminovaisamember. This Sudy
indudes both maathion and maaoxon messurements.

These data represent subgtantialy higher quality measurements then EPA’ s Pedticidesin
Groundwater Database, and they are more accurate representations of redlity than GENEEC
modding results

1. Higorical Monitoring Data

As mentioned above, Cheminova has recently conducted an extensve survey of avallable
water monitoring data. Thisreport, entitled “Higtorica Occurrence of Acephate, Azinphos:
methyl, Chlorpyrifos, Diazinon, and Maathion in Waters of the United States, 1990-1997,”
was submitted to EPA on July 29, 1999 (Cheminova, 1999, MRID 44887901). Thisreport
provides an extensve ummary of maathion concentrationsin finished drinking water,
surface water bodies, and groundweter in high use aress of the United States from 1990 to
1997. Thereview was limited to data beginning in 1990 because there have been sgnificant
Improvementsin the andyss of peicides in water over time, and induding only data
collected in the 1990s ensures that the limit of quantification (LOQ) is generdly in the sub-
part per billion (ppb) range.

The report summarized data from severd sources, induding:

Data generated under The Safe Drinking Water Act (SDWA), which reguires Satesto
monitor for avariely of contaminantsin finished drinking weter, induding both & the
treatment plant and from groundwater sources used for drinking water. While dates are
not required to monitor for maahion, anumber of Satesin areas of high pedticide usage
have induded mdathion in thar SDWA andyses

The United States Geologicd Survey (USGS) Nationd Water Qudity Assessment
Program (NAQWA) which indudes messurements of concentrationsin river basnsand
aquifers acrossthe nation.

EPA’s Storage and Retrievd (STORET) systemn, which isan EPA database of alarge
vaiay of surface and groundwater data collected by federd, date, and locd agencies.
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Additiond datafrom state agencies that may not be induded in the other databases.

Datareported in the public literature, induding data collected by academic researchers.

For mdathion, there were 6,543 finished drinking water samples reported, induding both
groundwater and surface water samples. Only 10 of these samples (0.15%) had detectable
concentrations, and the highest concentration was 0.20 ppb. If azero concentration is
subdtituted for the samples beow the LOQ), the average mdathion concentration was 0.0019
ppb. Cheminova bdievesthat these results provide the most rdiable data for assessng
drinking water concentrations for risk assessment.

In non-drinking weter, there were 23,765 mdathion samplesin both groundwater and surface
water. Only 729 of these samples (3.1%) hed detectable concentrations of maathion.
Malathion was detected in only 1.42% of groundwater and 3.81% of surface water samples
If the meen is cdlculated by subdituting zeros for non-detectable results, the mean
concentrations are 0.0023 ppb and 0.0032 ppb in groundwater and surface water,
respectivey. If the nondetectable results are assgned vaues equd to one-hdf the LOQ), the
mean conceartrations were 0.11 ppb in groundwater and 0.042 ppb in surface waters.

The report dso contains data on the Smultaneous occurrence of two or more of thefive
organophosphate insecticides (OPs) in the same sample. There was no co-occurrence of any
of the five OPs (acephate, azinphos-methyl, chlorpyrifos, diazinon, and maathion) inany
drinking water samples. In non-drinking water, two or more OPs occurred a the sametime
in 1.2% of groundwater samples and 9.6% of surface water samples These data are useful
for conddering the possihility of cumulative drinking weter risk from OPs

Cheminovabdievesthat this report presents asynthess of rdiable historical water
monitoring data demondrating thet thereis virtudly no exposure to mdathion in finished
adrinking weter derived from groundwater and surface water sources. Therefore, Cheminova
bdieves this report demondirates thet exposure to maathion in drinking water should not be
aconcern for the Agency.

2. OP Cas= Sudy Group Drinking Water Monitoring Data

The OP Case Study Group is a consortium of companies that produce organophosphate
pedticides, induding Novartis Crop Pratection, Bayer, Dow Agrosciences, Cheminova, and
Vdent USA.,, tha isaddressng avariety of scenceissuesrdated to FQPA. Thisgroup hes
sponsored a nationwide measurement study of organophospheates and their mgor degradation
products in community water supplies (i.e, finished drinking water & the trestment plant).
The study indudes periodic messurements over a 1-year time frame a 30 community water
suppliesin aress with subdtantia agriculturd pegticide use, and 20 community water supplies
in urban areas where there is subgtantid nontagriculturd pedicide use,
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Although the reauilts of the sudy are il prdiminary, Some sampling has occurred & dl of
the dtes. Thusfar, there have been no detections of maathion or maaoxon. These recently
collected deta are conggtent with the historical review of detections of mdathion in drinking
water that show thet melathion isonly very rardy detected in drinking water.

C. CrITIQUEOF DETECTIONSIN PESTICIDESIN GROUNDWATER DATABASE

To esimate a groundwater drinking water concentration, EPA has rdied on measurements
reported in EPA’s Pedticides in Groundwater Database, which summarizes messurements
from federd, date, and locd agendesfrom 1971 to 1991. Cheminova has submitted a
document that demondrates that most of the mdahion detectionsiin this detabase are highly
quesionable. This document, entitled “Owverview of the Ervironmentd Behavior of
Maahion and Response to EPA’ s Reviews of Mdathion Environmenta Fate Studies” was
submitted in December of 1993 (Severn, 1993, MRID 43166301). A brief overview of the
information provided in this document regarding the Pesticides in Groundwater Database
measurements of maathion is provided be ow.

The Pedticides in Groundwater Database reports results for 3,252 wells monitored
netionwide. Of thesewels, only 12 hed detectable levels of mdathion, and 8 of these 12
welswerein Westmordand County, Virginia Cheminova bdievestha the Westmordand
County messurements are guestionable for the following ressons

Use Patterns. The Wesmordand County study report indudes acomplete ligt of the
pesticides that were gpplied to the farms in the watershed; no maathion use was reported.

Analytical Methods: The multiresdue method usad in this Sudy used ges
chromatography with a packed column and an eectron capture detector. Other
commonly used pesicides may have duted very dose to the retention time of mdathion.
Thus, the results of thisandys's do not necessily indicate the presence of mdathion.

Known Environmental Behavior of Malathion: Thewdlsat thisSte are 25to 45 feet
from the surface. Maathion would nead to pergst for asgnificant period of timeto

dlow it to beleached to these depths. The environmentd fate data submitted by
Cheminova demondrate that maathion degrades vary rgpidly in both soil and water. In
addition, the terredtrid fidld disspation Sudies demondrate that maathion does not move
bdow 12 inchesin soils

Despite the use of more then 3 million pounds of maathion in Cdiforniaiin recent years,
there was only asngle detection of mdahion in groundwater in asngle detection in wel
water. A follow-up sample from this Sngle wel reported no detections

There have been subgtantid improvementsin andytica measurement technology over the
pest decades. Cheminovabdieves that the groundwater data assembled by Cheminovaare
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more accurate than the datain the Pedticides in Groundwater Database because they were
collected more recently and andyzed with highly sophidticated messurement methods

The data presented in this section demondrate that mdathion and maaoxon arerardy
Oetected in drinking water, and that drinking water exposure to these chemicasisnot a
concan. As EPA moves toward preparing the cumulaive risk assessments mandated by
FQPA, it will become more important to provide redidic estimetes of drinking water
exposure. The data presented in this document provide the best source of information to
mest FQPA's“rdidbleinformation” criteria

VIIl. OCCUPATIONAL AND RESIDENTIAL EXPOSURE RISK ASSESSMENTS

Cheminova has the fallowing comments rated to EPA’ s occupationd and residentid risk
as=ssmentsinduded in EPA’s prdiminary draft RED for malahion.

A. EPA INCLUDED TWO RISK ASSESSMENTSIN ITSPRELIMINARY DRAFT RED.

Initsdraft RED, EPA induded two versons of the occupationd and residertid risk
assessment. These documents are the September 16, 1999 (9/99), “Mdathion: Occupationd
and Resdentid Exposure and Risk Assessment for the Reregidration Eligibility Decison
(RED) Document” and the February 10, 2000 (2/00), “Mdathion: Prdiminary Risk
Assessment for the Reregidration Eligibility Decison (RED) Document, Revisad to Indude
Cancer Assesament Review Committee Condusions”  Subdantively, these documents are
the same, dthough they are organized differently and some differences were noted.  Sdlected
differences between the documents are highlighted below.

The exigence of two risk assessments resultsin condderable confuson in trying to
undergand the differences and smilarities between them, aswel as confusion about which
verson represents EPA’ s pogition on the potentid occupationd and resdentid risks of usng
maathion. Therefore, Cheminova requests that any revisonsto the risk assessment be
presented in just one document.

In this section of Cheminova s comments, except where otherwise noted, page numbers refer
to the September 16, 1999, risk assessment document because it is generdly writtenin
Oregter detall.

1. DifferencesBetween the 9/99 and 2/00 M alathion Risk Assessments

a. Hdicopter Application Exposures

Conggent with current HED policy, EPA did not indude exposure esimates for aerid
goplication by hdlicopter in the 2/00 risk assessment, whereas such estimates were induded

in the 9/99 risk assessment. AsHED'’ srisk assessment chapter notes, HED policy exdudes
this scenario because the Pesticide Handlers Exposure Database (PHED) deta upon which it
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is based are insuffident for meaningful results. Therefore, PHED datafor hdicopters should
not be usad to caculate exposures for this scenario. As asurrogate, Cheminova recommends
that mixer/loader and gpplicator exposures assodiated with aerid gpplication by helicopter be
assumed to be quditatively Smilar to those for fixed-wing arcreft.

b. Exposure Estimates

The edimated exposures, aggregate risk indices, and cancer risks for some scenarios are
different in the 9/99 and 2/00 risk assessment documents. Sufficient detall (eg., unit
expoaures and gpplication rates) is provided in the 9/99 report to confirm the caculaions,
but sufficent informetion is not reediily available inthe 2/00 report. Dueto thelack of detall
in the 2/00 risk assessmatt, it is not possible to undergand why some of the exposures and
risks reported there do not match those reported in the 9/99 risk assessment. Cheminova
requests that EPA double-check dl caculaionsfor the scenarioslisted bdow. In addition,
the risk assessment report should provide sufficient information o that readers can
understand how dl exposure cdculations were performed. Cheminovarequeststhat EPA
present a leedt the levd of detall provided in the 9/99 risk assessment in the revisad risk
asEmant.

Cheminova hasidentified severd examplesin which the exposure and risk caculaions do
not metch in the two repartsinduding the fallowing:

The exposures and the Aggregate Risk Indices (ARIS) associated with ULV oray
aoplications for mosquito contral in the two reports do not match. From Teble 18 inthe
2/00 risk assessment (which presents cancer risks), it gopears thet the mosguito control
scenarios were caculated assuming an goplication rate of 0.23 Ib ai./acre, wheress an
goplication rate of 0.50 Ib ai./acre was assumed in the 9/99 assessment. Cheminova
requests that EPA usethe gpplication rate of 0.23 Ib ai./acrein the revised risk
asEsImant.

For gpplying sprays with a groundboom sprayer, the cancer risk esimetes for severd

crops do not metch in the 999 and 2/00 risk assessments. The crop groups for which
thereisadiscrepancy are “ag (pumpkins),” “ag (veg),” “ornamentds,” and “golf course
turf.” Cheminova requests that EPA double-check these cdlculations

B. OCCUPATIONAL APPLICATION EXPOSURE AND RISK ASSESSMENT
In this section of Cheminova s comments, excegpt where otherwise noted, page numbers refer

to the September 16, 1999, risk assessment document because it is generdly writtenin
Oregter detall.
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1. Supported Cropsand Uses

EPA assessad occupationd and residentia exposures for gpplication of maathion to lavns
induding golf courses, sod farms, and ornamental lavns. However, as Cheminova pointed
out inaMarch 10, 1998, letter to EPA, Cheminovais not supporting goplications of
meaathion to resdentid lavns, ornamentd lawns, or golf courses: Therefore, Cheminova
requests that EPA remove these scenarios from its risk assessment.

2. Agricultural Crop Groupsand Assumed Application Rates

Madahion isregigered for use on avery large number of crops. Cheminovarecognizesthe
necessity of creating groups of Smilar cropsin order to Implify the oocupationa exposure
assessment. However, the crop groups utilized by EPA in the draft occupationd and
resdentia risk assessment are difficult to understland and frequently incorrect.

The names given to EPA’s crop groups are particularly confusing. For thetypicd reader, the
crop group names “ag fruit and nuts” “ag pumpkin,” “ag atrusfruits” and “ag veg” do not
have much meaning. Furthermore, some tablesin the occupationd risk assessment refer to
“agmed” and “aglow” as crop groups, but these are not defined in the text.

In some cases, the crop groups are not logicaly condructed. For example, EPA’s " ag citrus’
group islisted as being composed of goricots, charies, peaches, and nectarines on page 8.
These crops are sone fruits; thus they should not be combined with the dtrusfruits. Itisnot
dear if EPA hasadtudly induded any dtrusfruitsin the “ag ditrus group.”

FHndly, the maximum agpplication rates assumed for each of these crop groups do not
correspond to the maximum gpplication rates thet were tested in resdue Sudies. For
example, EPA assumed amaximum gpplication rate of 6 Ib ai/Jacrefor EC formulaionson
the “ag fruit and nut” group, but the maximum tested rate for pinegpples, goples, and pecans
isS.0Ibai/acre Smilarly, BPA assumed amaximum gpplication rate of 2 Ib ai/acre for
EC formulations on the “ag pumpkin” group, but the maximum tested rate for pumpkins,
melons, and eggplant is 1.0 Ib ai/acre. In some cases, EPA assumed an gpplication rate thet
isactudly lessthan what it should have been. For example, EPA assumed an gpplication
rate of 0.5 |b ai./acre for EC formulaions on the “ag veg” group, but many cropsin thet
group have maximum gpplication rates of 1.25 and 25 Ib ai/acre.

Cheminovarecommends that EPA indudein its risk assessments tables smilar to the tebles
presented in Section V of this document. In order to Implify the exposure caculaions for
the operator exposure, Cheminova recommends that the agriculturd crops be organized
according to the crop groupings spedified in 40 CFR, Part 180.

In Table 11 bdow, Cheminova has identified the maximum tested goplication rate for each
agriculturd crop group and formulation. Cheminovarequeststhet EPA performiits
occupationd exposure assessment using the crop groupings identified in 40 CFR, Part 180
and the maximum tested gpplication ratesidentified bdow in Table 11. Intheinterest of
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smplifying the risk assessment, where possible, broader crop groups could be crested when
the methods of gpplication, the maximum gpplication rates, and the number of gpplications
per season arethe same. For example, root and tuber vegetables could be combined with

bulb vegetables. For EC formulations, agroup could be composed of cered grains, the grass

forage group, and nongrass animd feeds. In addition, EPA should reconfigure its exposure
assessmant to indude only appropriate goplication methods for each crop group (eg., arblast

goplication is nat gppropriate for root and tuber vegetables, etc.).

Table 11. Maximum Proposed Application Rates of Malathion,

Organized by Agricultura Crop Group and Formulation

Maximum Tested Application Rate

(givenin Ib a.i./A unless otherwise noted)

Crop Group by Formulation
EC ULV RTU WP Dusts
Root and Tuber Vegetables 1.56 -- - - -- .
Bulb Vegetables 1.56 -- - - - -
Leafy Vegetables (except 20 . . . .
Brassica) '
Brassica Vegetables 125 -- - - - -
Legume Vegetables 25 0.61 -- -- --
Fruiting V egetables (except 35 B - - _
Cucurhits) '
Cucurbit Vegetables 1.88 -- - - - -
Citrus Fruits 6.25" 0.92 -- - -
Pome Fruits 1.25 -- -- - -
Stone Fruits 3.75 1.22 - - - - -
Berries 2.0 0.76 -- 2.0 2.0
Tree Nuts 5.0 - - - - - -
Cered Grans 1.25 0.61 - - - - --
Grass Forage, Fodder, and Hay 195 0.92 . - _
Group
Nongrass Animal Feeds 1.25 0.61 -- - - --
- - 5.0 (pinespples) 122 115
Miscellaneous Commodities 250 (cotton) (cotton) (cottor) -- -
Mushrooms ;)t.2039 Ib ai./1,000 - - . .
0.62 Ib al. per
. 1,000 bushels
Stored grains N . o o or 0.311b
ai./1,000 ft*.
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3. Application Rateson Ornamentals, Shade Treesand Pine Trees

EPA assumed an gpplication rate of 2.6 Ib ai./acre for ornamentas and pine trees
Cheminovais unsure how this gpplication rate was derived and asks that EPA explain its
derivaion from the vaues required by the labds (see beow).

EC formulations are labeled for gpplication to flowers, oramentds, shade trees, and forestry
usss. Cheminovanotes the falowing:

For EC formulaions, the gpplication rate on ornamentdls, flowers and shade tressis
goedified as the quantity of product to be mixed in 100 gdlons of water. The amount of
Soray to goply per acreisnat specified on the labds. The maximum agpplication rate for
the 8EC formulation is 1.25 pints per 100 gdlons (1.25 Ib ai./100 gd), and the maximum
goplication rate for the SEC formulation is4 pints per 100 gdlons (2.5 [b ai./100 gd).
Asuming aspray rate of 100 gdlons per acre, these gpplication rates would correspond
to125and 251b ai./acre,

For forest uses, the maximum gpplication rate for the EC formulation is0.9375 Ib
aiJaore. For ULV formulations, the maximum labe gpplication rate for forest usesis 1.0
Ib ai./acre,

The maximum gpplication rates for maathion on ornamentals and for forestry uses are
dearly different. Cheminovasuggeststhat EPA separate the ornamentd and forestry usesin
the risk assessment in order to more accuratdy assess exposures and risks assodiaed with
eech mgor use

4. Application Ratefor Mosguito Control

EPA assumed a maximum gpplication rate of 0.5 Ib ai/Jacre for EC sorays for mosguito
contral. A review of labes suggeststhat thisrate is goplicable for thermd foggers The
maximum labeled gpplication rate for EC goraysis 0.6 Ib ai./acre.

In the 9/99 risk assessment, EPA dates that the maximum gpplication rate for ULV
goplicationsis05 Ib aiJacre. Cheminovais unsure of the source of thisgpplication rate. As
EPA has noted, the maximum gpplication rate for ground foggersis 0.11 Ib ai./acre, and the
ratefor aerid ULV gpplicationis0.23 Ib ai./acre. Since EPA based the podtgpplication
assesament on these latter goplication rates, it is undear why the mixer/loader/gpplicator
assessment was based on an goplication rate of 0.5 Ib ai/acre. Cheminovanotesthet the
2/00 risk ass=sament utilized an gpplication rate of 0.23 b ai/acre for ULV spraysfor
mosguito control. Cheminova suggests that EPA revise the exposure assessment to reflect
the gppropriate maximum gpplication rate for ULV gpplications for masquito contral.
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5. Application Ratefor Berries

EPA assumed amaximum gpplication rate of 4 Ib ai/acre. However, asisshownin Table
11, the maximum tested gpplication rate for berriesis 2 Ib aiJacre for EC and WP
formulationsand 0.76 Ib ai /Jacrefor ULV formulations. Cheminovarecommendsthat EPA
revieitsrisk assessment to reflect these goplication rates.

6. Basdine Exposure Scenario
In the occupationd risk assessment, EPA has evauated risks for three mitigation scenarios

(1) Badine— represanting exposure to an operator wearing long-deeved shirt and long
pants;

(2) PPE-Mitigated — representing exposure to an operator wearing persond protective
equipment (PPE); and

(3) Enginearing Contrals— representing exposure to an operator associated with use of
enginearing controls (closed systems, endlosed cabs, weter-soluble begs for wettable
powder formulations, ec.).

The basdine exposure scenario used by EPA vidlaesthe labd PPE requirements and
represents anillegd use of maathion. Cheminova urges EPA to remove basdine scenario
exposure caculaions from the risk assessments because thair indusion may mideed the
public about the potentid risks of usng mdathion.

7. Occupational Exposure Scenarios

EPA induded occupationa exposure scenarios thet should not be induded in the risk
asesament. Each of these scenariosis discussed individudly below.

EPA ingppropriately induded ascenario — (7) goplying sorays with a hdicopter — in the 9/99
risk assessment. AsHED' srisk assessment chapter notes, HED policy exdudesthis scenario
because the PHED data upon which it is based are inauffident for meaningful results PHED
contains only three replicates for this scenario, wheress aminimum of 15 replicates of
suitable qudity are required to generate ameaningful exposure estimate. Therefore,
exposures should not be caculated for this scenario, and Cheminova requests thet EPA not
indude such calculaionsin the risk assessment. Cheminova notes that the 2/00 risk
assesament is congstent with current HED policy on this paint and does not present
expoaures or risks assodated with aerid gpplication by hdicopter. Asasurrogate,
Cheminovarecommends that mixer/loader and gpplicator exposures associated with agrid
gpplication by hdlicopter be assumed to be quditatively smilar to those for fixed-wing
arcraft.
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EPA induded an exposure scenario — (11) gpplying with ahandgun to turf — that does not
represent an gpplication method thet is being supported for reregidration by Cheminova
Cheminovarequeststhet EPA diminate this exposure scenario fromitsrisk assessmentt.

EPA hasinduded an exposure scenario — (15) mixing/loading/gpplying with a paintorush for
mosguito control — that does not appear to be appropriate in the occupationd risk assessment.
Cheminovais unaware of any formulation labdsthet dlow gpplication by paintbrush to
achieve mosguito contral. Cheminovais, however, avare of EC formulation labdsthet refer
to goraying painted and unpainted surfaces around dwelings and buildingsto achieve
maosquito control. Cheminovarequeststhat EPA darify what labes support this exposure
scenario. Unless the gppropriateness of this scenario can be demondrated, Cheminova
requests that this scenario be omitted from the risk assessment.

Theflagger scenario (16) istoo broadly defined. Haggers are assumed to be present for
aaid gpplications on agricultura crops with both EC and ULV formulaions and for
mosguito control with both EC and ULV formulaions. Given the vary high trestment aress
for mosquito control (1,500 acres for EC formulations and 7,500 acresfor ULV
formulations), use of human flaggers for mosguito contral gpplicationsis not feesble. In

fact, discussons with Lee County Mosquito Control in Horidaindicate thet flaggers have not
been used during gpplications for masquito contral for more than 20 years It is much more
likely that GPS or other technica guidance systemswould be used in mosguito control
goplications. Therefore, EPA should dimingte the evaluation of humean flaggers for

MOsguito contral.

8. Assumptionsfor Daily Acresand Volumes Treated
a. Low-PressureHandwand

EPA assumed that alow- pressure handwand would be used to treat 5 acres of ornamentas.
In recent risk assessments for other pesticides (eg., dimethoate), EPA assumed avolume-
based gpplication rate of 40 gdlons per day. Unlessthereisardiondefor the different
vaue assumed in the malathion risk assessment, Cheminova requeststhat EPA recdculate dl
|ow-pressure handwand scenarios assuming ause rate of 40 gallons per day.

b. Backpack Sprayer

EPA assumed that abackpack sprayer would be used to treet 5 acres of ornamentas. In
recent risk assessmentsfor ather pegticides (eg., dimethoate), EPA assumed avolume-based
goplication rate of 40 gdlons per day. Unlessthereisaraiondefor the different vdue
assumed in the mdathion risk assessmeant, Cheminovarequests that EPA recdculate dl
backpack sorayer scenarios assuming a use rate of 40 gdlons per day.
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c. Handgun Sprayer

EPA has assumed atrestment rate of 5 acres per day when goplying maathion to turf usng a
handgun sprayer. This scenario should be removed from the assessment because Cheminova
isnot supporting turf goplications for reregigtration.

9. PPE Assumptions

Cheminova recognizes that the persond protective equipment (PPE) requirements on current
madathion product labds areincondgent. At present, most Cheminovalabesreguire thet
hendlerswear long-deeved shirts, long pants, socks, shoes, and chemicd- or water-resgant
gloves Additiond requirements seen on some current labels indude headgear for overhead
exposures and protective eyewear. Cheminovawill be holding discussons with sakeholders
to determine a consgtent set of PPE reguirements for malathion products. In addition to the
current minimum reguirements;, options being consdered indude coverdls and dus/mist
filtering respirators. Cheminovawill advise EPA of the outcome of these discussons a the
nearest opportunity in the hope that EPA will incorporate the PPE requirementsin the
revised risk assessment.

Cheminovanotes that EPA gpplied PPE assumptionsin an effort to generate acceptable
exposuresfor the various scenarios. For example, gloves were assumed for some scenarios
and respirators wereinduded in others EPA’ s resulltant exposure assessment utilized a
vaiety of assumptions regarding PPE. However, Cheminovaregueststhat EPA indudea
sngle st of PPE requirements conggtently throughout itsrisk assessment. There will be no
need for EPA to esimate expasures based on incrementa PPE requirements because the
minimum st will have bean determined by Cheminova

10. Unit Exposure Calculations
a. Endosed Cab Airblagt Application

For endosad cab scenarios, EPA assumed that gpplicators would not wear PPE, whichis
congdent with the Worker Protection Stlandard (WPS). However, there are no datain PHED
to esimate enclosed cab, “no gloves’ hand exposure for arblagt gpplication. Therefore, EPA
edimated the enclosad cab, “no gloves’ hand exposures by back-cadculaing from the
endosed cab, “gloves’ hand exposure assuming a 90% reduction factor for wearing gloves.
Thus, EPA esimated atotd dermal unit exposure of 0.14 mg/lb al. for enclosed cab arblagt

application.

However, on page 10 of the PHED Surrogate Exposure Guide, a protection factor of 98%is
recommended to estimate exposure reduction assodiated with encdlosed cabs. Therefore,
Cheminova proposes estimating the encdlosed cab, “no gloves’ hand exposure for airblast
Sprayer gpplication by applying a 98% reduction factor to the open cab, “no gloves’ hand
exposure. If this gpproach istaken, the estimated totd dermd unit exposure is 0.0085 mg/lb
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ai. Cheminovarecommendsthat EPA usethisvaueto esimeate derma exposures
assodated with endosed cab arblast gpplication.

For comparison, Cheminova examined ancther gpproach to estimating the endosed cab “no
glove’ dermd unit exposure. Application of the 98% reduction factor to the totdl dermd unit
exposure from the open cab, “no gloves” scenario would result in an estimated dermd unit
exposure of 0.0078 mg/lb ai. for the enclosed cab scenario. Thus, Cheminova has caculated
amilar unit exposure estimetes for endosed cab arrblagt gpplication from datain the PHED
Surrogate Exposure Guide usng two different methods. Therefore, Cheminova bdieves that
its estimate of 0.0085 mg/lb ai. isreasonable and that EPA’sesimate, 0.14 mg/lb ai., is

ingppropricte.
b. Fogger Application

Because PHED contains no data gppropriate for estimating exposures assodiated with
goplication by foggers, EPA used the unit exposure estimates for airblagt gpplication asa
surrogate. Cheminovabdievesthisis a reasonable assumption given the lack of data
However, Cheminova suggests thet, for endosed cab gpplication, EPA use the dermd unit
exposure esimate of 0.0085 mg/lb ai. as cdculated above rather than EPA’s estimate of 0.14

mg/b ai.
c. Paintbrush Application

As previoudy discussed above, Cheminovalis unaware of any formulation labesthet dlow
paintbrush gpplication for mosquito control. Conssquently, Cheminova requests that this
scenaio be removed from the risk assessment.

d. Hose-End Sprayer

In Table 3, EPA daesthat there are no data with which to estimate a unit exposure for hose-
end sprayer goplication for the PPE-mitigated scenario. Cheminova notesthat EPA did not
present PPE-mitigated exposures for this scenario because the basdine scenario risks were
acoeptable. However, because Cheminova bdieves that basdine scenario cdculaions are
potentidly mideading and should therefore be removed from the risk assessment,
Cheminovarequessthat EPA esimate PPE-mitigated exposures for this assessment usng
the dermd unit exposure caculated b ow.

Cheminovanotes thet there are limitations to the datasst underlying the PHED Surrogate
Exposure Guide exposure edimates for hose-end orayer goplication. Thereare only eight
replicates, and the resulting exposure esimate is of very low qudity. For the“snglelayer,
gloves’ scenario, PHED does not contain any body or hand data. However, the PHED
Surrogate Exposure Guide suggests that the action to take in such drcumdancesisto
edimete the dermd expasure by gpplying areduction factor of 50% to the dermd exposure
edimate to account for asingle layer of dothes and to gpply areduction factor of 90%to the
“no gloves’ hand exposure to account for the gloves. I these reduction factors are goplied,
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thetotd dermd exposureis edimated to be 6.0 mg/lb ai. Cheminovasuggests that EPA
incdlude this edimated dermd exposure vaue in its exposure assessment of hose-end orayer
goplication scenarios.

e. Flaggingfor Aerial Application

Under the engineering controls scenario for flagging exposures, the inhaation unit exposure
isincorrect in the 999 risk assessment. EPA ligs an inhdaion unit exposure of 0.35 pg/ib
ai. for endosad cab flagging. However, because EPA used the enclosad cab unit exposures
for groundboom application as a surrogate for flagging (due to the lack of gppropriate PHED
data), the inhdation unit risk should have been 0.043 pg/lb ai. Inthe 2/00 risk assessmeat, it
gopearsthat thiserror may have been corrected.

11. Cancer Risk Assessment

InTables 8, 9, and 10, EPA has cdculaied the LADD using the assumption of ether 80 or 40
days of exposure per year to describe ahandler’ s exposure frequency to maathion products.
Footnotes to these tables Sate that the assumed “[njumber of exposure per year isbasad on
the maximum number of gpplications supported by resduefidd trid daa” A review of the
fidd resdue testing, however, indicates thet the maximum number of gpplications dlowed

per year on various crops ranges from as low as 2 for potatoes to as much as 25 for cotton.
In mogt cases, the maximum gpplications per year number no morethan 7. Inno cazare
vaues of 40 and 80 days supported by the resdue fidd teting data. Cheminova requedts thet
EPA use crop-group spedific data on the maximum number of gpplications dlowed per year
to edimate LADDs

InTables 8, 9, and 10, oftentimes the totd daily dose and LADD are presented to only one
ggnificant figure (eg., 0.05and 0.01), and thetotal cancer risk is presented to three
sgnificant figures (eg., 7.74e-06). For condstency, Cheminova suggeststhat EPA revisethe
cadculationsto present dl vauesto two ggnificant figures. Inany casg, it isnat gopropriate
to present cancer risk estimates to a degree of precison thet is not assodiated with the inputs
that went into generating the esimates. Unit exposures are goedified to two ggnificant
figures, 0 the assodiaed cancer risks should nat contain more than two ggnificant figures
Cheminovanotes that these errorsin presantation of sgnificant figures dso gppear
throughout the 2/00 risk assessment.

12. Cancer Risk Assessment Summary

In the summary of the cancer risks (page 58), EPA dtates that cancer risks lessthan 10° do
not trigger HED concarns and that attempts are made to mitigate cancer risksto at least 10,
Itisnot dear what gandard EPA is gpplying here. Basdline scenario risks are compared to
10, but risks for the PPE-mitigated and enginearing control scenarios are compared to 10°°.
Cheminovais unsure why mitigated risks must be less then 10°® when the stated godl isto
mitigate risks to lessthan 10*. Cheminova requests that EPA darify the policy regarding
cancer risks and revise the cancer risk assessment accordingly.
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C. OcCUPATIONAL POSTAPPLICATION EXPOSURE AND RISK ASSESSMENT
1. Pogapplication Exposure Scenarios

Asdated previoudy, Cheminovais not supporting gpplications of mdathion to turf.
Therefore, Cheminova requests that al postapplication scenarios concerning potentid derma
expoaures to tregted turf be removed from the occupationd postapplication risk assessment.

2. Crop Groupsand Application Rates

EPA goplied the default trandfer coeffidents to crop groupsin the occupetiond
postgpplication risk assessment. Cheminova suggests that the reentry risk assessment be
revised to reflect the maximum gpplication rates and crop groups recommended for the
occupdtiond risk assessmen.

A further refinement of the podgpplication assessment would dlow for the most complete
underganding of potentid pogapplication risks on acrop-by-crop bass. To accomplish this,
Cheminova requests thet EPA assess podtgpplication exposures for the gpplication of each
formulation onto each crop a the crop- edific goplication rate and usng the most revant
trander coefficdents. Cheminova bdieves that the crop group gpproach employed by EPA
does not provide sufficient detail to completdy understand postapplication risks and the
gopropriate reentry intervas.

EPA assumed an gpplication rate of 2.0 Ib ai./acre on mushroomsin the postgpplication
assessment; however, the gpplication rate for mushrooms, 0.039 Ib ai /1,000 ft?, is
equivdent to 1.7 Ib ai/acre. Cheminovarequeststhat EPA recd culate postapplication
exposures for mushrooms using the correct gpplication rate.

3. Trande Codfficients

EPA gpplied the default trander coefficents to crop groupsin the occupetiond
postgpplication risk assessment. Where available, EPA should use the trandfer coefficients
measured in anumber of Sudies conducted by the Agriculture Reentry Task Force (ARTF),
of which Cheminovaisamember. Cheminovabdievestha the ARTF trandfer coeffidents
demondrate thet the EPA defaults condderably overdate the true vaues.

EPA’strander coefficients are contained in itsMay 7, 1998, Science Advisory Counal for
Exposure Policy #3, Agriculturd Default Trander Coeffidents. This memorandum provides
alig of default trander coeffidents for use in postgpplication assessments, which the
memorandum acknowledges are not supported by data

The generic default vduesin the table b ow are not supported quantitatively, but
were derived by pedticide exposure assessors, based on their best judgement from
their experience with the trandfer coefficients used for these crops and agricultura
adtivitiesin pestidde-gpedific assessments.
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The ARTF data provide subgtantidly more accurate trandfer coefficients for exposure
assessment than EPA’ s best judgement” vaues. Therefore, Cheminova recommends
that EPA usethe ARTF vdues. If EPA hasnot yet reviewed these ARTF ddta, it
should wait until such reviews are completed before making any decisons about
melathion reantry intervas.

To illudrate the differences between the EPA default trandfer coefficients and those
measured by ARTF, condder the following examples

For grape harvesting, EPA used atrandfer coefficient of 15,000 arrf/hr, whilethe ARTF
data support atrandfer coefficient of 1,500 ent/hr.

For apples, EPA used atransfer coefficient of 10,000 anrf/hr for dl activities The ARTF
data support transfer coefficients of 2,771 ent/hr for apple thinning, 1,491 arrf/hr for
harvesting, and 96 anrf/hr for apple propping. The gpple thinning (ARTF 1996, MRID
42428101) and grape harvesting (ARTF 1997b, MRID 43223904) studies have been
submitted to the Agency for review. ARTF plansto submit the gople harvesting sudy

(ARTF No. 025) and the gpple propping study soon.
4. Pogtapplication Occupational Cancer Risks

In the postapplication occupationd assessment, LADDs were esimated assuming thet
exposures would occur 40 days per year. Cheminovais unsure how EPA derived the vaue
of 40 days to describe postapplication exposure frequency. Cheminova sreview of thefidd
resdue testing indicates that the maximum number of goplications alowed per year on
various crops ranges from as low as 2 for potatoes to as much as 25 for cotton. 1n most
cases, the maximum gpplications per year number no morethan 7. In no case, are vaues of
40 and 80 days supported by the resdue fidd tesing data. Cheminova requeststhat EPA use
crop-group spedific deta on the maximum number of gpplications dlowed per year to
edimate LADDs

5. Presentation of Postapplication Results

In the 9/99 risk assessment, exposures and MOEs are explicitly caculated for each day
following gpplication. Inthe 2/00 risk assessment, however, this detall islost, and the only
information presented conggts of asummiary of estimated reentry intervas. Cheminova
finds the gpproachin the 2/00 assessment to be lacking in detail, and it obscuresthe
caculations made for the postgpplication assessment. Therefore, Cheminova requedts thet
EPA indude occupationd pogtgpplication caculaionsin the revisad risk assessment.
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D. RESDENTIAL APPLICATION EXPOSURE AND RISK ASSESSMENT
1. Exposure Assumptions

In the resdentid exposure assessment, EPA made severd ingopropriate assumptions
regarding the rates of use for homeowners

a. Lawn Application

As gated above, Cheminovais not supporting goplication of maathion productsto turf,
ether by homeowners or commerdd goplicaiors. Therefore, dl resdentid scenarios
invalving the gpplication of maathion to turf should be removed from the resdentid
exposure and risk assessmett.

b. Hose-End Sprayer Application

EPA assumed that homeowners would gpply 50 gdlons of soray with ahose-end sorayer for
use on fruit trees, ornamentals, vegetables'smdl fruit gardens, and mosquito contral.
However, no rationde was provided for the departure from the default assumption from
EPA’s 1997 Standard Operating Procedures (SOPs) for Resdentid Risk Assessmentsof 5
gdlons of soray per day for theseuses Cheminovareguests that EPA revisetherisk
assessments to indude the SOP defaullt rate of 5 gdlons of soray for hend-held spray

equipment.

c. Body Weght

In the resdentid exposure assessment, EPA assumed an average body weight of 70 kg.
However, the SOPs recommend an average body weaight of 71.8 kg. Cheminovareguests

thet EPA incorporate the gppropriate default vaue for body weight into the resdentia
exposure asessment.

d. Application Ratesfor Homeowner Uses

EPA has assumed incorrect goplication rates for homeowner uses of EC formulations on fruit
trees, ornamentas, and vegetables.

For fruit trees, EPA ligs a maximum gpplication rate of 0.034 Ib ai./gdlon, but the
maximum rete obtained from a Cheminova product labd is0.030 Ib ai/gdlon (2
tablespoons Maathion 50 Plus per gdlon).

For ornamentds, EPA ligs amaximum gpplication rate of 0.034 [b ai./gdlon, but the

maximum rete obtained from a Cheminova product labd is0.030 Ib ai/gdlon (2
tablespoons Mdathion 50 Plus per gdlon).
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For vegetables, EPA ligts amaximum gpplication rate of 0.023 Ib ai./gdlon; however,
the maximum rate obtained from a Cheminova product labd is0.020 b ai./gdlon (4

teagpoons Maathion 50 Plus per gdlon).

E. RESDENTIAL POSTAPPLICATION EXPOSURE AND RISK ASSESSMENT
1. Turf-Reated Exposure Scenarios

EPA cdculated postapplication exposures to resdents contacting treated turf. However,
because Cheminovais not supporting reregidration of maathion for trestmentsto turf, these
postapplication exposures should be removed from the exposure assessment.

Cheminova recognizes that goraying maathion to achieve mosquito control may resuit in
resdues being present on turf. Consequently, Cheminova beieves that postgpplication
exposure Scenarios involving turf should be limited to those involving resdues resulting
from maosguito contral spraying.

2. Depostion Following M osguito Control Uses

EPA usad AgDRIFT to esimate the depogition of mdathion following aerid oraying.
Unfortunatdy, EPA did not provide any information in the residentia postapplication
exposure assessment about the inputs that were usad in the AGDRIFT modd. According to
an explanatory note on page 84, it gopears that the depogtion rate of mdathion following
aerid gpplication was cdculated by EPA to be 35%. Cheminova bdievesthat therisk
ases3ment report should explain how this estimeate was derived and what inputs and modd
parameters were used in genegrating it. Otherwise, the public cannot undersand how the
esimate was mede.

3. Body Weght Assumption

In the resdentia postgpplication exposure assessment, EPA assumed an average body
weight of 70 kg. However, the SOPs recommend an average body weght of 71.8 kg.
Cheminovareguests that EPA incorporate the correct default vaue for body weght into the
resdential postapplication exposure assessmatt.

4. Application Rate Assumptions

In estimeting the didodgeable fdliar resdues (DFRS) for maathion on garden plants and
pick-your-own srawberries, EPA assumed that 5 gdlons of soray (0.023 1b a/gd) would be
applied to an areaof 1,000 ft2. At thisrate, the gpplication on srawberriesis equivaent to
5.01b ai./acre, which is congderably greater than the maximum rate of 2.0 Ib ai/Jacre. EPA
aso assumed that 5 gdlons of soray (0.034 Ib a/gd) would be gpplied to ornamentasin an
areaof 2,000ft%. At thisrate, the application on oramentasis equivaent to 3.7 Ib ai/acre,
which is condderably gregter than the 2.6 Ib aii /acre vaue that EPA used in the occupationa
exposure assessmeant. Furthermore, the SOPs date that homeowner exposure assessments
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assume 10,000 ft? for trestments based on area.and 5 gallons of spray for trestments based on
concentration. Thus, the SOPs support goplication of 5 gdlons of soray to atotd areaof
10,000 ft?. Cheminova suggests that DFRs for the residential postapplication exposure
assesament be recd culated assuming ether thet 5 gdlons of soray are gpplied to atotd area
of 10,000 ft2 or thet the maximum gpplication rate is not excesded. Again, as stated above,
Cheminova bdieves that the goplication rates usad by EPA areincorrect.

EPA has assumed an goplication rate of 0.023 Ib ai./gd for srawberries. However, the
maximum labeled goplication rate is 0.030 ai./gdlon (2 tablespoons of Madathion 50 Plus
per gdlon). Cheminovarequeststhet EPA revise the cdculation of the DFR for rawberries
based on this correct maximum goplication rate.

5. Cancer Risk Assessment Exposure Assumptions

EPA has assumed that dl “resdentid” use of mdathion would be assodated with 5
postapplication exposure days per year. Cheminovais unsure of the foundetion for this
assumption. The assumption of 5 days per year a commercid “pick your own” srawberry
farms gppearsto be too high.

IX. ENVIRONMENTAL FATE

With the exoeption of the issue discussad bdow, at thistime, Cheminovahas no comments
onthissection. Cheminovawill provide the Agency with comments during the 60-day
public comment period.

A. EFED' s UsE oF DATA FROM THE OPEN LITERATURE

Inits description of the environmentd fate of maathion, EFED compares the results of
regidrant-submitted guiddine sudies to results from sudies obtained from the open
literature. EFED presents the information from the open literature in such away thet it
gopearsto give equd weght to the results from the open literature gudies. Cheminova
believes that the regidrant-submitted guiddine Sudies, conducted in compliance with Good
Laboratory Practices, and conducted with Cheminova stest maerid, should be given much
more waght than sudies from the open literature. If EFED wants to indudeinformation
from the open literature, it should fully evauate these open literature udies, provide data
evaugtion records for these gudies, and indude a discusson of the uncertainties assodiated
with these dudies like it does with the regigrant- submitted Sudies.
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X. RES DUE CHEMISTRY

With the exception of the issue discussad beow, & thistime, Cheminova has no comments
onthissection. Cheminovawill provide the Agency with comments during the 60-day
public comment period.

A. TOLERANCES

EPA daestha any cropsfor which no support for tolerances has been recaived by the
Agency are conddered revoked. While the use of maathion is not being supported on
cartain crops grown in the United States, any tolerances for these crops remain vaid until
they are revoked through rulemaking. Moreover, EPA should not initiate rulemeking
proceedings to revoke any such tolerances until the issue of import tolerances has been
resolved for these crops.

Xl.  ECOTOXICOLOGY

With the exception of the issue discussad bdow, & thistime, Cheminova has no comments
onthissection a thistime. Cheminovawill provide the Agency with detailed comments
during the 60-day public comment period.

A. EFED’ S REFERENCES

Cheminova has been unable to obtain copies of severd referencesliged in the EFED
chepter. In many cases, the references cited by EFED areincomplete. EFED should provide
complete references S0 thet the cited artides can be obtained and independently evauated.

Cheminovanotes that many of the references dited by EFED are from university reseerchers,
private researchers, and government agendies (some of which no longer exist). These dudies
are not guiddine sudies and they were not conducted in accordance with GLPs such that rawv
dataare available for evauation and verification of reported results. Furthermore, many of
EFED’ sreferences were never published; therefore, Cheminova questions whether these
citations were ever peer reviewed by the sdentific community to detlermine the vdidity of

the research.

Cheminovais concerned thet it is not adle to review these itemsin detall to determine the
gopropriateness of EFED’ s assumptions and cond usions based on information presented in
these documents. Cheminovabdievesthat it iscriticd thet any references used by EFED are
reedily avaladeto the public for review. Cheminovarecommends that EFED consder
meking dl of its references availabdle in the public docket.
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XIl. CONCLUSONS

Cheminova gpprediates the opportunity to offer these comments and looks forward to
working with EPA to resolve the many issueswe haveraised. We bdieve congderation of

our commentswill lead to the condusgion thet any potentid risks assodiated with the use of
maahion are acceptable.
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